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How to use the Materials 


These Kaplan Publishing learning materials have been carefully designed to 
make your learning experience as easy as possible and to give you the best 
chances of success in your examinations. 


The product range contains a number of features to help you in the study 
process. They include: 


(1) Detailed study guide and syllabus objectives 
(2) Description of the examination 

(3) Study skills and revision guidance 

(4) Study text 

(5) Question practice 


The sections on the study guide, the syllabus objectives, the examination and 
study skills should all be read before you commence your studies. They are 
designed to familiarise you with the nature and content of the examination and 
give you tips on how to best to approach your learning. 


The Study text comprises the main learning materials and gives guidance as to 
the importance of topics and where other related resources can be found. Each 
chapter includes 


. The learning objectives contained in each chapter, which have been 
carefully mapped to the examining body's own syllabus learning objectives 
or outcomes. You should use these to check you have a clear 
understanding of all the topics on which you might be assessed in the 
examination. 


. The chapter diagram provides a visual reference for the content in the 
chapter, giving an overview of the topics and how they link together. 


. The content for each topic area commences with a brief explanation or 
definition to put the topic into context before covering the topic in detail. 
You should follow your studying of the content with a review of the 
illustration/s. These are worked examples which will help you to 
understand better how to apply the content for the topic. 


. Test your understanding sections provide an opportunity to assess your 
understanding of the key topics by applying what you have learned to 
short questions. Answers can be found at the back of each chapter. 


. Summary diagrams complete each chapter to show the important links 
between topics and the overall content of the examination. These 
diagrams should be used to check that you have covered and understood 
the core topics before moving on. 


. Question practice is provided at the back of each text. 
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Quality and accuracy are of the utmost importance to us so if you spot an error 
in any of our products, please send an email to mykaplanreporting@kaplan.com 
with full details, or follow the link to the feedback form in MyKaplan. 


Our Quality Coordinator will work with our technical team to verify the error and 
take action to ensure it is corrected in future editions. 


Icon Explanations 


LO) Definition — Key definitions that you will need to learn from the core 
content. 


Test your understanding — Exercises for you to complete to ensure that 
i you have understood the topics just learned. 


e.g] Illustration — Worked examples help you understand the core content 
better. 


Supplementary reading — These sections will help to provide a deeper 
understanding of core areas. The supplementary reading is NOT optional 
reading. It is vital to provide you with the breadth of knowledge you will 
need to address the wide range of topics within your syllabus that could 
feature in an exam question. Reference to this text is vital when self- 
studying. 


On-line subscribers 


Our on-line resources are designed to increase the flexibility of your learning 
materials and provide you with immediate feedback on how your studies are 
progressing. 


If you are subscribed to our on-line resources you will find: 


(1) On-line reference ware: reproduces your Study Text on-line, giving you 
anytime, anywhere access. 


(2) On-line testing: provides you with additional on-line objective testing so 
you can practice what you have learned further. 


(3) On-line performance management: immediate access to your on-line 
testing results. Review your performance by key topics and chart your 
achievement through the course relative to your peer group. 


Ask your local customer services staff if you are not already a subscriber and 
wish to join. 
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ACCA Performance Objectives 


In order to become a member of the ACCA, as a trainee accountant you will 
need to demonstrate that you have achieved nine performance objectives. 
Performance objectives are indicators of effective performance and set the 
minimum standard of work that trainees are expected to achieve and 
demonstrate in the workplace. They are divided into key areas of knowledge 
which are closely linked to the exam syllabus. 


There are five Essential performance objectives and a choice of fifteen 
Technical performance objectives which are divided into five areas. 


The performance objectives which link to this exam are: 

(1) Ethics and professionalism (Essential) 

(2) Strategy and innovation (Essential) 

(3) Leadership and management (Essential) 

(4) Evaluate management accounting systems (Technical) 
(5) Plan and control performance (Technical) 

(6) Monitor performance (Technical) 


The following link provides an in depth insight into all of the performance 
objectives: 


https://www.accaglobal.com/content/dam/ACCA_Global/Students/per/PER- 
Performance-objectives-achieve.pdf 
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Progression 


There are two elements of progression that we can measure: first how quickly 
students move through individual topics within a subject; and second how 
quickly they move from one course to the next. We know that there is an 
optimum for both, but it can vary from subject to subject and from student to 
student. However, using data and our experience of student performance over 
many years, we can make some generalisations. 


A fixed period of study set out at the start of a course with key milestones is 
important. This can be within a subject, for example ‘I will finish this topic by 
30 June’, or for overall achievement, such as ‘I want to be qualified by the end 
of next year’. 


Your qualification is cumulative, as earlier papers provide a foundation for your 
subsequent studies, so do not allow there to be too big a gap between one 
subject and another. We know that exams encourage techniques that lead to 
some degree of short term retention, the result being that you will simply forget 
much of what you have already learned unless it is refreshed (look up 
Ebbinghaus Forgetting Curve for more details on this). This makes it more 
difficult as you move from one subject to another: not only will you have to learn 
the new subject, you will also have to relearn all the underpinning knowledge as 
well. This is very inefficient and slows down your overall progression which 
makes it more likely you may not succeed at all. 


In addition, delaying your studies slows your path to qualification which can 
have negative impacts on your career, postponing the opportunity to apply for 
higher level positions and therefore higher pay. 


You can use the following diagram showing the whole structure of your 
qualification to help you keep track of your progress. 


Qualified 
Ethics and ACCA Professional 


Professional SE Accountant 
Skills module Professional 
(Optional MSc) 


Experience 


work experience 


Applied 
Knowledge 


[r ea A Reproduced with permission from ACCA 


Exams 


ts 


Entry 
requirement 
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The diagram below shows links between this exam and other exams preceding 
or following it. Some exams are directly underpinned by other exams such as 
Advanced Performance Management by Performance Management. This 
diagram indicates where students are expected to have underpinning 
knowledge and where it would be useful to review previous learning before 
undertaking study: 


Strategic Business Advanced Performance 
Leader (SBL) Management (APM) 


Performance 


Management (PM) 


t 
Accounting (MA) 
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Syllabus Introduction 


Syllabus objectives 


We have reproduced the ACCA’s syllabus below, showing where the objectives 
are explored within this book. Within the chapters, we have broken down the 
extensive information found in the syllabus into easily digestible and relevant 
sections, called Content Objectives. These correspond to the objectives at the 
beginning of each chapter. 


Syllabus learning objective Chapter 
reference 


A INFORMATION, TECHNOLOGIES AND SYSTEMS FOR 
ORGANISATIONAL PERFORMANCE 


1 Managing information systems 


(a) Explain the role of information systems in 2 
organisations. 

(b) Discuss the costs and benefits of information 2 
systems./2) 

(c) Explain the uses of the internet, intranet, wireless 2 


technology and networks." 


(d) Identify the accounting information requirements and 3 
describe the different types of information systems 
used for strategic planning, management control and 
operational control and decision-making.2! 


(e) Define and discuss the main characteristics of 3 
transaction processing systems; management 
information systems; executive information systems; 
enterprise resource planning systems and customer 
relationship management systems./! 


2 Uses and control of information 


(a) Demonstrate how principal sources of management 2 
information might be used for control purposes.!2) 


(b) Discuss the principal controls required in generating 2 
and distributing internal information.!2! 


(c) Discuss the controls and procedures which may be 2 
necessary to ensure the security of highly confidential 
information that is not for external consumption./! 


(d) Discuss the importance of data visualisation in the 2 
presentation of management information.! 
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Big data and data analytics 


(a) Describe the characteristics (volume, velocity, variety, 
veracity and value) of big data.’ 


(b) Explain the purpose of the big data pyramid (data, 
information, knowledge, wisdom).!! 


(c) Explain the uses and benefits of big data, data mining 
and data analytics, e.g. predictive analytics for 
planning, costing, decision-making and performance 
management. 


(d) Discuss the challenges and risks of implementing and 
using big data and data analytics in an organisation.) 


SPECIALIST COST AND MANAGEMENT ACCOUNTING 
TECHNIQUES 


Activity-based costing 
(a) Identify appropriate cost drivers under ABC." 
(b) Calculate costs per driver and per unit using ABC. 


(c) Compare ABC and traditional methods of overhead 
absorption based on production units, labour hours or 
machine hours.1 


Target costing 


(a) Derive a target cost in manufacturing and service 
industries.” 


(b) Explain the difficulties of using target costing in service 
industries.’ 


(c) Suggest how a target cost gap might be closed. 
Life-cycle costing 


(a) Identify the costs involved at different stages of the 
lifecycle. 


(b) Derive a life cycle cost or profit in manufacturing and 
service industries. 


(c) Identify the benefits of life cycle costing. 
Throughput accounting 
(a) Discuss and apply the theory of constraints. 


(b) Calculate and interpret a throughput accounting ratio 
(TPAR).41 


(c) Suggest how a TPAR could be improved. 


(d) Apply throughput accounting to a multi-product decision 
making problem.) 
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Accounting for environmental and sustainability factors 


(a) Discuss the issues business face in the management of 
environmental costs." 


(b) Describe the different methods a business may use to 
account for its environmental costs.!"] 


(c) Discuss the issues organisations face in accounting for 
environmental and sustainability factors.) 


(d) Discuss the role of the management accountant in 
supporting the business to develop sustainable 
practices." 


DECISION-MAKING TECHNIQUES 
Relevant cost analysis 
(a) Explain the concept of relevant costing.2! 


(b) Identify and calculate relevant costs for specific 
decision situations from given data.! 


(c) Explain and apply the concept of opportunity costs. 
Cost volume profit analysis 
(a) Explain the nature of CVP analysis.) 


(b) Calculate and interpret breakeven point and margin of 
safety. !2] 


(c) Calculate the contribution to sales ratio, in single and 
multi-product situations, and demonstrate an 
understanding of its use.!2) 


(d) Calculate target profit or revenue in single and multi- 
product situations, and demonstrate an understanding 
of its use. 


(e) Interpret break-even charts and profit-volume charts 
and interpret the information contained within each, 
including multi-product situations.” 


(f) Discuss the limitations of CVP analysis for planning and 
decision-making. 


Limiting factors 


(a) Identify limiting factors in a scarce resource situation 
and select an appropriate technique.’ 


(b) Determine the optimal production plan where an 
organisation is restricted by a single limiting factor, 
including within the context of make-or-buy decisions. 


(c) Formulate and solve multiple scarce resource problems 
using both linear programming graphs and 
simultaneous equations as appropriate.!2) 
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(d) 


Explain and calculate shadow prices (dual prices) and 
discuss their implications on decision-making and 
performance management. 


Calculate slack and explain the implications of the 
existence of slack for decision-making and performance 
management! (excluding simplex and sensitivity to 
changes in objective functions). 


Pricing decisions 


(a) 


(b) 
(c) 


(d) 


(e) 


(f) 


(h) 


Explain the factors that influence the pricing of a 
product or service.) 


Calculate and explain the price elasticity of demand." 


Derive and manipulate a straight line demand equation. 
Derive an equation for the total cost function (including 
volume-based discounts). 


Calculate the optimum selling price and quantity for a 
product, equating marginal cost and marginal 
revenue. 


Evaluate a decision to increase production and sales 
levels considering incremental costs, incremental 
revenues and other factors.) 


Determine prices and output levels for profit 
maximisation using the demand based approach to 
pricing (both tabular and algebraic methods). 


Explain different price strategies, including: 
(i) all forms of cost-plus 

(ii) skimming 

(iii) penetration 

(iv) complementary product 

(v)  product-line 

(vi) volume discounting 

(vii) discrimination 

(viii) relevant cost. 


Calculate a price from a given strategy using cost-plus 
and relevant cost.’ 


7&8 
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5 Make-or-buy and other short-term decisions 


(a) Explain the issues surrounding make-or-buy and 8 
outsourcing decisions.’ 

(b) Calculate and compare ‘make’ costs with ‘buy-in’ 8 
costs./1 

(c) Compare in-house costs and outsource costs of 8 


completing tasks and consider other issues surrounding 
this decision.2! 


(d) Apply relevant costing principles in situations involving 8 
shut down, one-off contracts and the further processing 
of joint products.” 


6 Dealing with risk and uncertainty in decision making 


(a) Suggest research techniques to reduce uncertainty, 9 
e.g. focus groups, market research./! 

(b) Explain the use of simulation, expected values and 9 
sensitivity.) 

(c) Apply expected values and sensitivity to decision- 9 


making problems.’ 


(d) Apply the techniques of maximax, maximin, and 9 
minimax regret to decision-making problems including 
the production of profit tables.?! 


(e) Interpret a decision tree and use it to solve a multi- 9 
stage decision problem.2! 

(f) | Calculate the value of perfect information and imperfect 9 
information.) 


D BUDGETING AND CONTROL 
1 Budgetary systems and types of budget 


(a) Explain how budgetary systems fit within the 10 
performance hierarchy. 


(b) Select and explain appropriate budgetary systems for 10 
an organisation, including top-down, bottom-up, rolling, 
zero-based, activity-based, incremental and feed- 
forward control.) 


(c) Describe the information used in budget systems and 10 
the sources of the information needed.?! 


(d) Indicate the usefulness and problems with different 10 
budget types (including fixed, flexible, zero-based, 
activity-based, incremental, rolling, top-down bottom- 
up, master, functional). 


(e) Prepare flexed budgets, rolling budgets and activity- 10 
based budgets. 


KAPLAN PUBLISHING Pir 


(f) Explain the beyond budgeting model, including the 10 
benefits and problems that may be faced if it is adopted 
in an organisation.” 


(g) Discuss the issues surrounding setting the difficulty 10 
level for a budget. 


(h) Explain the benefits and difficulties of the participation 10 
of employees in the negotiation of targets. 


(i) | Explain the difficulties of changing a budgetary system 10 
or type of budget used. 


(j) | Explain how budget systems can deal with uncertainty 10 
in the environment.) 


(k) Discuss ethical and sustainability considerations when 10 
setting budgets. 


2 Analytical techniques in budgeting and forecasting 


(a) Analyse fixed and variable cost elements from total cost 11 
data using high/low method.!") 

(b) Explain and apply analysis techniques including 11 
correlation, regression and time series. 

(c) Estimate the learning rate and learning effect. 11 

(d) Apply the learning curve model to a budgetary problem, 11 


including calculations on steady states. 


(e) Discuss the benefits and limitations of correlation, Ti 
regression and time series techniques, and also the 
reservations with the learning curve model.’ 


3 Standard costing 
(a) Explain the use of standard costs.’ 1 


(b) Outline the methods used to derive standard costs and 1 
discuss the different types of costs possible.!?1 


(c) Explain and illustrate the importance of flexing budgets 1&10 
in performance management. 


(d) Explain and apply the principle of controllability in the 1 
performance management system. 


4 Material mix and yield variances 


(a) Calculate, identify the cause of and explain mix and 12 
yield variances.” 

(b) Explain the wider issues involved in changing mix 12 
e.g. cost, quality and performance measurement 
issues.21 
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(c) Identify and explain the relationship of the material 
usage variance with the material and mix and yield 
variances.’ 


(d) Suggest and justify alternative methods of controlling 
production processes. 


5 Sales mix and quantity variances 


(a) Calculate, identify the cause of, and explain sales mix 
and quantity variances.!2) 


(b) Identify and explain the relationship of the sales volume 
variances with the sales mix and quantity variances.!1 


6 Planning and operational variances 
(a) Calculate a revised budget.’ 


(b) Identify and explain those factors that could and could 
not be allowed to revise an original budget. 


(c) Calculate, identify the cause of and explain planning 
and operational variances for:!2) 


(i) sales, including market size and market share 
(ii) materials 
(iii) labour, including the effect of the learning curve. 


(d) Explain and discuss the manipulation issues in revising 
budgets./21 


7 Performance analysis 


(a) Analyse and evaluate past performance using the 
results of variance analysis.) 


(b) Use variance analysis to assess how future 
performance of an organisation or business can be 
improved.!21 


(c) Identify the factors which influence behaviour. 


(d) Discuss the effect that variances have on staff 
motivation and action.) 


(e) Describe the dysfunctional nature of some variances in 
the modern environment of JIT and TQM.21 


(f) | Discuss the behavioural problems resulting from using 
standard costs in rapidly changing environments. 
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PERFORMANCE MEASUREMENT AND CONTROL 
Performance analysis in private sector, public sector 


and not-for-profit organisations 


(a) 


(i) 


Describe and calculate and interpret suitable financial 
performance indicators (FPIs) for profitability, liquidity, 
efficiency and gearing.2! 

Describe, calculate and interpret suitable non-financial 
performance indicators (NFPIs)./2! 


Analyse past performance and suggest ways for 
improving financial and non-financial performance.! 


Explain the causes and problems created by short- 
termism and financial manipulation of results.!2) 


Discuss the issues organisations face by favouring 
short-term financial gain over long-term sustainability. 


Explain and interpret the Balanced Scorecard, and the 
Building Block model proposed by Fitzgerald and 
Moon. 


Discuss the difficulties of target setting in qualitative 
areas.] 


Explain the need to allow for external considerations in 
performance management, including stakeholders, 
market conditions and allowance for competitors.!! 


Interpret performance in the light of external 
considerations and the need to consider 
sustainability. 


Divisional performance and transfer pricing 


(a) 


(b) 
(c) 


(d) 


Explain and illustrate the basis for setting a transfer 
price using variable cost, full cost and the principles 
behind allowing for intermediate markets.) 


Explain how transfer prices can distort the performance 
assessment of divisions and decisions made. 

Explain the meaning of, and calculate, Return on 
Investment (ROI) and Residual Income (RI), and 
discuss their shortcomings.’ 

Compare divisional performance and recognise the 
problems of doing so.” 


Specific performance analysis issues in not-for-profit 
organisations and the public sector 


(a) Comment on the problems of having non-quantifiable 
objectives in performance management.) 
(b) Comment on the problems of having multiple objectives 


in not-for-profit organisations and the public sector./2! 
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(c) Explain how performance could be measured in not-for- 15 
profit organisations and the public sector.!1 


(d) Explain Value for Money (VFM) as a public sector 15 
objective and how the 3Es can be used to achieve 
VFM. 


The superscript numbers in square brackets indicate the intellectual depth at 
which the subject area could be assessed within the examination; this is the 
level at which students should understand a particular subject or topic area. 
These levels of understanding, known as cognitive levels, are important as they 
indicate the depth to which each part of the syllabus may be examined. 


Level 1 (Applied Knowledge) tasks might concern knowledge and 
comprehension (asking students to ‘list’, ‘define’, ‘identify’, ‘calculate’, ‘explain’.) 
Level 2 (Applied Skills) tasks concern application and analysis (‘compute, 
‘contrast’, ‘explain’, ‘discuss’). 


Examination format 


The CBE exam duration is of 3 hours, plus 10 minutes to read pre-exam 
instructions. 


Examination tips 


Spend time reading the examination paper carefully. We recommend that 

10 minutes should be spent reading, paying particular attention to Sections B 
and C, where questions will be based on longer scenarios than the 2 marks 
OTs in Section A. 


If 10 minutes are spent reading the examination paper, this leaves three hours 
to attempt the questions: 


. Divide the time you spend on questions in proportion to the marks on 
offer. 


. One suggestion for this examination is to allocate 1.8 minutes to each 
mark available (180 minutes/100 marks), so a 20-mark question should be 
completed in approximately 36 minutes. If you plan to spend more or less 
time than 10 minutes reading the paper, your time allocation per mark will 
be different. 


The Performance Management (PM) exam is divided into three different 
sections, requiring the application of different skills to be successful. 


KAPLAN PUBLISHING P.21 


P.22 


Section A 


Stick to the timing principle of 1.8 minutes per mark. This means that the 15 OT 
questions in Section A (30 marks) should take 54 minutes. 


Work steadily. Rushing leads to careless mistakes and the OT questions are 
designed to include answers which result from careless mistakes. 


If you don't know the answer, eliminate those options you know are incorrect 
and see if the answer becomes more obvious. 


Remember that there is no negative marking for an incorrect answer. After you 
have eliminated the options that you know to be wrong, if you are still unsure, 
guess. 


The different types of OT questions are: 


. Multiple choice questions: students need to choose one answer from a 
number of given options. 


. Multiple response questions are a kind of multiple choice question, 
except students need to select more than one answer from a number of 
given options. The question will specify how many answers need to be 
selected, but the system won't stop students from selecting more answers 
than this, so it's important to read the question carefully. 


. Fill in the blank questions require students to type an answer into a box. 
The unit of measurement will sit outside the box, and if there are specific 
rounding requirements these will be displayed. 


. Drag and drop questions involve students dragging an answer and 
dropping it into place. Some questions could involve matching more than 
one answer to a response area and some questions may have more 
answer choices than response areas, which means not all available 
answer choices need to be used. 


. Drop down list questions require students to select one answer from a 
drop down list. Some of these questions may contain more than one drop 
down list and an answer has to be selected from each one. 


. Hot Spot questions, students are required to select one point on an 
image as their answer. When the cursor is hovered over the image, it will 
display as an “X”. To answer, students will place the X on the appropriate 
point on the diagram. The image will have been set so that as long as part 
of the X is touching the specific part of the image that represents the 
correct answer, it will be marked correct, but not if it is also touching 
another possible answer. 


. Hot areas questions are similar to hot spot questions, but instead of 
selecting a specific point students are required to select one or more areas 
in an image. It’s important to read the question carefully because the 
Navigator and Item Review screens will show these questions as 
complete, even if students have not provided a full answer. 
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Section B 


Each OT case contains a group of five OT questions based around a single 
scenario. These can be any combination of the single OT question types and 
hey are auto-marked in the same way as the single OT questions. OT cases 
are worth 10 marks (each of the five OTs within it are worth two marks, and as 
with the OT questions described above, students will receive either two marks 
or zero marks for those individual questions). OT cases are written so that there 
are no dependencies between the individual questions. So, if a student gets the 
irst question wrong, this does not affect their ability to get the other four correct. 
The OT case scenario remains on screen so students can see it while 
answering the questions. However, a moveable splitter bar enables the student 
o focus on either the scenario or the questions. 


There is likely to be a significant amount of information to read through for each 
case. You should begin by reading the OT questions that relate to the case, so 

hat when you read through the information for the first time, you know what it is 
hat you are required to do. 


Each OT question is worth two marks. Therefore you have 18 minutes 

(1.8 minutes per mark) to answer the five OT questions relating to each case. It 
is likely that all of the cases will take the same length of time to answer, 
although some of the OT questions within a case may be quicker than other OT 
questions within that same case. 


Once you have read through the information, you should first answer any of the 
OT questions that do not require workings and can be quickly answered. You 
should then attempt the OT questions that require workings utilising the 
remaining time for that case. 


All of the tips for section A are equally applicable to each section B question. 


Section C 


The constructed response questions in section C will require a written response 
rather than being OT questions. Therefore, different techniques need to be used 
to score well. 


For these question types, students produce individual written and numerical 
answers which they insert into blank word processing pages, blank 
spreadsheets, or pre-formatted templates. A number of standard word 
processing and spreadsheet functions are available via the menu and tool bar 
for students to use when responding to the question. Because students provide 
unique answers, either in their own words or by calculating and presenting 
numerical answers in spreadsheets, this section will be marked by an expert. All 
workings and calculations will be viewed and assessed, just like in paper exams 
— this means, for example, that if students use any formulae for the spreadsheet 
questions, markers will see the formulae and not just the final answer, so they 
will understand how students have reached their answers. 
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Unless you know exactly how to answer the question, spend some time 
planning your answer. Stick to the question and tailor your answer to what you 
are asked. Pay particular attention to the verbs in the question e.g. ‘Calculate’, 
‘State’, ‘Explain’. 

If you get completely stuck with a question, leave it and return to it later. 


If you do not understand what a question is asking, state your assumptions. 
Even if you do not answer in precisely the way the examining team hoped, you 
should be given some credit, provided that your assumptions are reasonable. 


You should do everything you can to make things easy for the marker. The 
marker will find it easier to identify the points you have made if your answers 
are well structured with a separate paragraph for each key point. 


Computations: It is essential to include all your workings in your answers. 
Many computational questions require the use of a standard format. Be sure 
you know these formats thoroughly before the examination and use the layouts 
that you see in the answers given in this book and in model answers. 


Adopt a logical approach and cross reference workings to the main computation 
to keep your answers tidy. 


All sections 
Don't skip parts of the syllabus. Spend time learning the rules and definitions. 


Practice plenty of questions to improve your ability to apply the techniques and 
perform the calculations. 


Spend the last five minutes reading through your answers and making any 
additions or corrections. 


Method of examination 


For examinations from September 2019, only computer-based examinations 
(CBE) will be available in respect of the ACCA Applied Skills Level. 


OT questions in sections A and B will be of varying styles. These styles include 
multiple choice, number entry, pull down list, multiple response, hot area, and 
drag and drop. A full explanation of these question types is included in the 
Kaplan Exam Kit. 


In Section C, the response areas for each part of each question will be either a 
spreadsheet or a word processing field. 


If you would like further information on sitting a CBE examination please contact 
either Kaplan, or ACCA. 


Case studies: Most questions will be based on specific scenarios. To construct 
a good answer first identify the areas in which there are problems, outline the 
main principles/theories you are going to use to answer the question, and then 
apply the principles/theories to the case. 


It is essential that you tailor your comments to the scenario given. 
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Essay questions: Some questions may contain short essay-style 
requirements. Your answer should have a clear structure. It should contain a 
brief introduction, a main section and a conclusion. Be concise. It is better to 
write a little about a lot of different points than a great deal about one or two 
points. 


Computations: It is essential to include all your workings in your answers. 
Many computational questions require the use of a standard format. Be sure 
you know these formats thoroughly before the exam and use the layouts that 
you see in the answers given in this book and in model answers. 


Reports, memos and other documents: some questions ask you to present 
your answer in the form of a report or a memo or other document. So use the 
correct format — there could be easy marks to gain here. 


ACCA Support 


For additional support with your studies, please also refer to 
www.accagobal.com 


Study skills and revision guidance 


This section aims to give guidance on how to study for your ACCA exams and 
to give ideas on how to improve your existing study techniques. 


Preparing to study 


Set your objectives 


Before starting to study decide what you want to achieve — the type of pass you 
wish to obtain. This will decide the level of commitment and time you need to 
dedicate to your studies. 


Devise a study plan 


Determine which times of the week you will study. 


Split these times into sessions of at least one hour for study of new material. 
Any shorter periods could be used for revision or practice. 


Put the times you plan to study onto a study plan for the weeks from now until 
the exam and set yourself targets for each period of study — in your sessions 
make sure you cover the course, course assignments and revision. 


If you are studying for more than one exam at a time, try to vary your subjects 
as this can help you to keep interested and see subjects as part of wider 
knowledge. 


When working through your course, compare your progress with your plan and, 
if necessary, re-plan your work (perhaps including extra sessions) or, if you are 
ahead, do some extra revision/practice questions. 
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Active reading 


You are not expected to learn the text by rote, rather, you must understand 
what you are reading and be able to use it to pass the exam and develop good 
practice. A good technique to use is SQ3Rs — Survey, Question, Read, Recall, 
Review: 


Trying to summarise a chapter without referring to the text can be a useful way 
of determining which areas you know and which you don't. 


(1) Survey the chapter — look at the headings and read the introduction, 
summary and objectives, so as to get an overview of what the chapter 
deals with. 


(2) Question — whilst undertaking the survey, ask yourself the questions that 
you hope the chapter will answer for you. 


(3) Read through the chapter thoroughly, answering the questions and 
making sure you can meet the objectives. Attempt the exercises and 
activities in the text, and work through all the examples. 


(4) Recall- at the end of each section and at the end of the chapter, try to 
recall the main ideas of the section/chapter without referring to the text. 
This is best done after a short break of a couple of minutes after the 
reading stage. 


(5) Review — check that your recall notes are correct. 


You may also find it helpful to re-read the chapter to try to see the topic(s) it 
deals with as a whole. 


Note-taking 


Taking notes is a useful way of learning, but do not simply copy out the text. 
The notes must: 


. be in your own words 

. be concise 

. cover the key points 

. be well-organised 

. be modified as you study further chapters in this text or in related ones. 


Trying to summarise a chapter without referring to the text can be a useful way 
of determining which areas you know and which you don't. 
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Summarise the key points of a chapter. 


Make linear notes — a list of headings, divided up with subheadings listing the 
key points. If you use linear notes, you can use different colours to highlight key 
points and keep topic areas together. Use plenty of space to make your notes 
easy to use. 


Try a diagrammatic form — the most common of which is a mind-map. To 
make a mind-map, put the main heading in the centre of the paper and put a 
circle around it. Then draw short lines radiating from this to the main sub- 
headings, which again have circles around them. Then continue the process 
from the sub-headings to sub-sub-headings, advantages, disadvantages, etc. 


Highlighting and underlining 


You may find it useful to underline or highlight key points in your study text — but 
do be selective. You may also wish to make notes in the margins. 


Revision 


The best approach to revision is to revise the course as you work through it. 
Also try to leave four to six weeks before the exam for final revision. Make sure 
you cover the whole syllabus and pay special attention to those areas where 
your knowledge is weak. Here are some recommendations: 


Read through the text and your notes again and condense your notes into key 
phrases. It may help to put key revision points onto index cards to look at when 
you have a few minutes to spare. 


Review any assignments you have completed and look at where you lost marks 
— put more work into those areas where you were weak. 


Practise exam standard questions under timed conditions. If you are short of 
time, list the points that you would cover in your answer and then read the 
model answer, but do try to complete at least a few questions under exam 
conditions. 


Also practise producing answer plans and comparing them to the model 
answer. 


If you are stuck on a topic find somebody (a tutor) to explain it to you. 


Read good newspapers and professional journals, especially ACCA's Student 
Accountant — this can give you an advantage in the exam. 


Ensure you know the structure of the exam — how many questions and of what 
type you will be expected to answer. 


During your revision attempt all the different styles of questions you may be 
asked. 
Further reading 


You can find further reading and technical articles under the student section of 
ACCA's website. 
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Regression analysis 


y=a+bx 
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Learning curve 


Y =ax? 


Where y = cumulative average time per unit to produce x units 
a = the time taken for the first unit of output 
x = the cumulative number of units produced 
b = the index of learning (log LR/log2) 


LR =the learning rate as a decimal 


Demand curve 
P=a-bQ 


_ Change in price 
Change in quantity 


a = price when Q=0 


MR =a-2bQ 
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A revision of 
Management Accounting 
(MA) topics 


Chapter learning objectives 


The contents of this chapter are now assumed knowledge from the 
Management Accounting (‘MA’) syllabus. 


Absorption, marginal and standard costing, and the basics of 
variance analysis, were encountered in Management 
Accounting (MA). 


In the ACCA Performance Management (PM) exam, you will have 
to cope with the following: 


. new, more advanced variances, 
. more complex calculations, 


. discussion of the results and implications of your 
calculations. 


Upon completion of this chapter you will be able to: 
. Explain the use of standard costs. 


. Outline the methods used to derive standard costs and 
discuss the different types of costs possible. 


. Explain and illustrate the importance of flexing budgets in 
performance management. 


. Explain and apply the principle of controllability in the 
performance management system. 


A revision of Management Accounting (MA) topics 
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Types of standards 


1 What is the purpose of costing? 


In Management Accounting (MA), we learnt how to determine the cost per unit 
or a product. We might need to know this cost in order to: 


. Value inventory — the cost per unit can be used to value inventory in the 
statement of financial position (balance sheet). 


. Record costs — the costs associated with the product need to be recorded 
in the statement of profit or loss. 


. Price products — the business will use the cost per unit to assist in pricing 
the product. For example, if the cost per unit is $0.30, the business may 
decide to price the product at $0.50 per unit in order to make the required 
profit of $0.20 per unit. 


. Make decisions — the business will use the cost information to make 
important decisions regarding which products should be made and in what 
quantities. 


How can we calculate the cost per unit? There are a number of costing methods 
available, most of them based on standard costing. 
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LO) Standard costing 


A standard cost for a product or service is a predetermined unit cost set under 
specified working conditions. 


The main purposes of standard costs are: 


. Control: the standard cost can be compared to the actual costs and any 
differences investigated. 


. Planning: standard costing can help with budgeting. 


. Performance measurement: any differences between the standard and 
the actual cost can be used as a basis for assessing the performance of 
cost centre managers. 


. Inventory valuation: an alternative to methods such as LIFO and FIFO. 
. Accounting simplification: there is only one cost, the standard. 
Standard costing is most suited to organisations with: 

. mass production of homogenous products 

. repetitive assembly work. 


The large scale repetition of production allows the average usage of resources 
to be determined. 


Standard costing is less suited to organisations that produce non-homogenous 
products or where the level of human intervention is high. 


DE 


Restaurants traditionally found it difficult to apply standard costing 
because each dish is slightly different to the last and there is a high level 
of human intervention. 


McDonalds attempted to overcome these problems by: 


. Making each type of product produced identical. For example, each 
Big Mac contains a pre-measured amount of sauce and two 
gherkins. This is the standard in all restaurants. 


. Reducing the amount of human intervention. For example, staff do 
not pour the drinks themselves but use machines which dispense 
the same volume of drink each time. 
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Test your understanding 1 


Which of the following organisations may use standard costing? 


(i) 

(ii) 
(iii) 
(a) 
(b) 
(c) 
(d) 


a bank 

a kitchen designer 
a food manufacturer 
(i), (ii) and (iii) 

(i) and (ii) only 

(ii) and (iii) only 

(i) and (iii) only 


Preparing standard costs 


A standard cost is based on the expected price and usage of material, labour 
and overheads. 


Test your understanding 2 


K Ltd makes two products. Information regarding one of those products 
is given below: 


Budgeted output/sales for the year: 900 units 
Standard details for one unit 


Direct materials 40 square metres at $5.30 per 


Direct wages Bonding department: 24 hours at 


Variable overheads $1.50 per bonding labour hour 


Fixed production overhead $36,000 
Fixed non-production overhead $27,000 


Note: Variable overheads are recovered (absorbed) using hours, fixed 
overheads are recovered on a unit basis. 


square metre 
$5.00 per hour 


Finishing department: 15 hours at 
$4.80 per hour 


$1 per finishing labour hour 
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Required: 


(a) Prepare a standard cost card for one unit and enter on the 
standard cost card the following subtotals: 


(i) | Prime cost 

(ii) Variable production cost 
(iii) Total production cost 
(iv) Total cost. 


(b) Calculate the selling price per unit allowing for a profit of 25% of the 
selling price. 


YDS OF stangard v noe casa tea wots tate ne eee tae ea 


There are four main types of standard: 


Attainable standards 
. They are based upon efficient (but not perfect) operating conditions. 


. The standard will include allowances for normal material losses, 
realistic allowances for fatigue, machine breakdowns, etc. 


. These are the most frequently encountered type of standard. 


. These standards may motivate employees to work harder since they 
provide a realistic but challenging target. 


Basic standards 


. These are long-term standards which remain unchanged over a period of 
years. 


. Their sole use is to show trends over time for such items as material 
prices, labour rates and efficiency and the effect of changing methods. 


. They cannot be used to highlight current efficiency. 


. These standards may demotivate employees if, over time, they become 
too easy to achieve and, as a result, employees may feel bored and 
unchallenged. 


Current standards 
. These are standards based on current working conditions. 


. They are useful when current conditions are abnormal and any other 
standard would provide meaningless information. 


. The disadvantage is that they do not attempt to motivate employees to 
improve upon current working conditions and, as a result, employees may 
feel unchallenged. 
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Ideal standards 
. These are based upon perfect operating conditions. 


. This means that there is no wastage or scrap, no breakdowns, no 
stoppages or idle time; in short, no inefficiencies. 


. In their search for perfect quality, Japanese companies use ideal 
standards for pinpointing areas where close examination may result in 
large cost savings. 


. Ideal standards may have an adverse motivational impact since 
employees may feel that the standard is impossible to achieve. 


Attainable standards are set at levels which include an allowance for: 


. Idle time, i.e. employees are paid for time when they are not working. 


. Waste, i.e. of materials. 


LF] Test your understanding 3 


The fastest time in which a batch of 20 ‘spicy meat special’ sandwiches 
has been made was 32 minutes, with no hold-ups. However, work 
studies have shown that, on average, about 8% of the sandwich makers’ 
time is non-productive and that, in addition to this, setup time (getting 
ingredients together etc.), is 2 minutes. 


If the sandwich-makers are paid $4.50 per hour, what is the 
attainable standard labour cost of one sandwich? 


Flexible budgeting 


Before introducing the concept of flexible budgeting it is important to understand 
the following terms: 


. Fixed budget: this is prepared before the beginning of a budget period for 
a single level of activity. 


. Flexible budget: this is also prepared before the beginning of a budget 
period. It is prepared for a number of levels of activity and requires the 
analysis of costs between fixed and variable elements. 


. Flexed budget: this is prepared at the end of the budget period. It 
provides a more meaningful estimate of costs and revenues and is based 
on the actual level of output. 
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Budgetary control compares actual results against expected results. The 
difference between the two is called a variance. 


The actual results may be better (favourable variance) or worse (adverse 
variance) than expected. 


It can be useful to present these figures in a flexible budget statement. 
(Note: This is not the same as a flexible budget). 


7] Test your understanding 4 


A business has prepared the following standard cost card based on 
producing and selling 10,000 units per month: 


$ 
Selling price 10 
Variable production costs 3 
Fixed production cost q 
Profit per unit 6 


Actual production and sales for month 1 were 12,000 units and this 
resulted in the following: 


$000 
Sales 125 
Variable production costs 40 
Fixed production cost 9 
Total profit 76 


Required: 


Using a flexible budgeting approach, prepare a table showing the 
original fixed budget, the flexed budget, the actual results and the total 
meaningful variances. 


J ] Controllability and performance management 

A cost is controllable if a manager is responsible for it being incurred or is able 
to authorise the expenditure. 

A manager should only be evaluated on the costs over which they have control. 


It is worth emphasising that this concept of controllability is an important idea 
that will be revisited many times throughout the syllabus. 
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LF Test your understanding 5 


The materials purchasing manager is assessed on: 


. total material expenditure for the organisation 


. the cost of introducing safety measures, regarding the standard 
and the quality of materials, in accordance with revised 
government legislation 


. a notional rental cost, allocated by head office, for the material 
storage area. 


Required: 


Discuss whether these costs are controllable by the manager and if they 
should be used to appraise the manager. 


LT Test your understanding 6 


Explain whether a production manager should be accountable for 
direct labour and direct materials cost variances. 


2 Traditional costing methods: AC and MC 


Chapter 4, focuses on one of the modern costing techniques: Activity Based 
Costing (ABC). However, in order to understand ABC and the benefits that it 
can bring, it is useful to start by reminding ourselves of the two main traditional 
costing methods: Absorption Costing (AC) and Marginal Costing (MC). 


These will be referred to again in the Advanced Variances chapter. 


Absorption cos 


The aim of traditional absorption costing is to determine the full production cost 


per unit. 
Total cost 

Production costs Non-production costs 

E.g. selling and 

distribution costs 

(advertising, delivery) 
Direct (prime) costs Indirect costs and administrative costs 
E.g. materials and labour (production overheads) (cleaners, postage) 


E.g. factory rent, 
supervisor's salary, 
electricity, depreciation 


8 KAPLAN PUBLISHING 


M 


Chapter 1 


When we use absorption costing to determine the cost per unit, we focus on the 
production costs only. We can summarise these costs into a cost card: 


Standard Cost Card 
Product Widget, Ref. ABG56A 


Direct materials Cost Requirement $ 
Material A $2.00 per kg 6 kgs p.u. 12.00 
Material B $3.00 per kg 2 kgs p.u. 6.00 
Material C $4.00 per litre 1 litre 4.00 

22.00 


Direct labour 


Grade | labour $4.00 3 hours p.u. 12.00 
Grade II labour $5.40 5 hours p.u. 27.00 
PRIME COST 61.00 
Variable production overhead $1.00 8 hours 8.00 
Fixed production overhead $3.00 8 hours 24.00 
Standard full production cost 93.00 


It is relatively easy to estimate the cost per unit for direct materials and labour. 
In doing so we can complete the first two lines of the cost card. Prime cost is 
the total of all direct costs. 


However, it is much more difficult to estimate the production overhead per unit. 
This is an indirect cost and so, by its very nature, we do not know how much is 
contained in each unit. 


Therefore, we need a method of attributing the production overheads to each 
unit. All production overheads must be absorbed into units of production, using 
a suitable basis, e.g. units produced, labour hours or machine hours. 


The assumption underlying this method of absorption is that overhead 
expenditure is connected to the volume produced. 
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Saturn, a chocolate manufacturer, produces three products: 
. The Sky Bar, a bar of solid milk chocolate. 

. The Moon Egg, a fondant filled milk chocolate egg. 

. The Sun Bar, a biscuit and nougat based chocolate bar. 


Information relating to each of the products is as follows: 


Sky Moon 

Bar Egg 
Direct labour cost per unit ($) 0.07 0.14 
Direct material cost per unit ($) 0.17 0.19 
Actual production/sales (units) 500,000 150,000 
Direct labour hours per unit 0.001 0.01 
Direct machine hours per unit 0.01 0.04 
Selling price per unit ($) 0.50 0.45 


Annual production overhead = $80,000 
Required: 


unit and the profit per unit for each product. Comment on the 
implications of the figures calculated. 


Solution 


overhead absorption rate (OAR): 


OAR = 


Using traditional absorption costing, calculate the full production cost per 


As mentioned, it is relatively easy to complete the first two lines of the 
cost card. The difficult part is calculating the production overhead per 
unit, so let’s start by considering this. We need to absorb the overheads 
into units of production. To do this, we will first need to calculate an 


Production overhead (this is $80,000, as per the question) 


Sun 

Bar 
0.12 
0.16 
250,000 
0.005 
0.02 
0.43 


Activity level (this must be chosen) 


choose between three activity levels: 


absorb the same amount of overhead into each product. 


The activity level must be appropriate for the business. Saturn must 


. Units of production — This would not be appropriate since Saturn 
produces more than one type of product. It would not be fair to 
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. Machine hours or labour hours — It is fair to absorb production 
overheads into the products based on the labour or machine hours 
taken to produce each unit. We must decide if the most appropriate 
activity level is machine or labour hours. To do this we can look at 
the nature of the process. Production appears to be more machine 
intensive than labour intensive because each unit takes more 
machine hours to produce than it does labour hours. Therefore, the 
most appropriate activity level is machine hours. 


. To calculate the OAR we need to identify the total activity level for 
the period i.e. the total machine hours needed to produce all three 
products. 


Working - OAR 


$80,000 production overhead _ $80,000 
(0.01 x 500k) + (0.04 x 150k) + (0.02 x 250k) hours 16,000 hours 


= $5 per machine hour 
We can now absorb these into the units of production: 
Sky Moon Sun 
Bar Egg Bar 
Production overheads ($) 
= machine hours per unit x $5 0.05 0.20 0.10 


This is the difficult part done. We can now quickly complete the cost 
card and answer the question: 


Sky Moon Sun 


Bar Egg Bar 
$ $ $ 

Direct labour cost per unit 0.07 0.14 0.12 
Direct material cost per unit 0.17 0.19 0.16 
Production overhead per unit 0.05 0.20 0.10 
Full production cost per unit 0.29 0.53 0.38 
Selling price per unit 0.50 0.45 0.43 
Profit/(loss) per unit 0.21 (0.08) 0.05 


KAPLAN PUBLISHING 11 


A revision of Management Accounting (MA) topics 


Outcome of absorption costing 


Based on absorption costing, the Sky Bar and the Sun Bar are both 
profitable. However, the Moon Egg is loss making. Managers would 
need to consider the future of the Moon Egg. They may look at the 
possibility of increasing the selling price and/or reducing costs. If this is 
not possible, they may make the decision to stop selling the product. 


However, this may prove to be the wrong decision because absorption 
costing does not always result in an accurate calculation of the full 
production cost per unit. Activity Based Costing (ABC) can be a more 
accurate method of calculating the full production cost per unit and as a 
result should lead to better decisions. 


3 Under- and over-absorption 


A predetermined overhead absorption rate is used to smooth out seasonal 
fluctuations in overhead costs, and to enable unit costs to be calculated quickly 
throughout the year. 
: . Budgeted overhead 
Pre-determined overhead absorption rate = ———_———_—_—_ 
Budgeted volume 


‘Budgeted volume’ may relate to total units, direct labour hours, machine hours, 
etc. If either or both of the actual overhead cost or activity volume differ from 
budget, the use of this rate is likely to lead to what is known as under- 
absorption or over-absorption of overheads. 


(a) Over absorption occurs if absorbed > actual 
(b) Under absorption occurs if absorbed < actual 
To calculate over or under absorption, follow 3 steps: 


Hy ORE Budgeted overhead cost 
(1) F Budgeted level of activity 


(2) Overhead absorbed = actual activity x OAR 


(3) Overhead absorbed (in Step 2) — Actual overhead = Over/(Under) 
absorbed overheads 
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A company budgeted to produce 3,000 units of a single product in a 
period at a budgeted cost per unit as follows: 


$ per unit 
Direct costs 17 
Fixed overheads 9 
Total costs 26 per unit 


In the period covered by the budget, actual production was 3,200 units 
and actual fixed overhead expenditure was 5% above that budgeted. All 
other costs were as budgeted. What was the amount, if any, of over- or 
under-absorption of fixed overhead? 

Solution 

The budgeted fixed overhead amounts to 3,000 units x $9 = $27,000. 


Over/(under)absorption = Absorbed overheads — Incurred overheads. 


$ 
Fixed overhead absorbed (3,200 units x $9) 28,800 
Fixed overhead incurred ($27,000 x 1.05) 28,350 
Over-absorbed fixed overheads 450 


What does this mean? 


. During the period concerned, overheads will be accounted for as 
units are made. 


. Thus by the end of the period $28,800 of overheads will have been 
incorporated. The precise location will depend on 


— whether the units concerned have been sold (in which case 
the costs will have ended up in cost of sales in the Statement 
of profit or loss) 


— orare remaining in closing inventory (in which case the costs 
will have ended up in the valuation of closing inventory on the 
Statement of Financial Position). 


. At the end of the period the company then determines that the 
actual overheads are $28,350 so recognise that they have 
accounted for $450 too many. This amount will need to be 
reversed out to ensure the correct costs are included. 


. The simplest way of dealing with this adjustment is as a separate 
item in the Profit and Loss account. In this case the adjustment will 
be a CREDIT of $450. 
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4 Marginal costing 


Marginal costing is the accounting system in which variable costs are charged 
to cost units, and fixed costs of the period are written off in full against the 
aggregate contribution. Its special value is in recognising cost behaviour, and 
hence assisting in decision making. 


The marginal cost is the extra cost arising as a result of making and selling 
one more unit of a product or service, or is the saving in cost as a result of 
making and selling one less unit. 


Contribution is the difference between sales value and the variable cost of 
sales. It may be expressed per unit or in total. It is short for ‘Contribution to fixed 
costs and profits’. Contribution is a key concept we will come back to time and 
time again in management accounting. 


With marginal costing, contribution varies in direct proportion to the volume of 
the units sold. Profits will increase as sales volume rises, by the amount of extra 
contribution earned. Since fixed cost expenditure does not alter, marginal 
costing gives an accurate picture of how a firm's cash flows and profits are 
affected by changes in sales volumes. 


ea 


A company manufactures only one product called XY. The following 
information relates to the product: 


$ 
Selling price per unit 20 
Direct material cost per unit (6) 
Direct labour cost per unit (2) 
Variable overhead cost per unit (4) 
Contribution per unit 8 
Fixed costs for the period are $25,000. 
Required: 
Complete the following table: 
Level of activity 2,500 5,000 7,500 10,000 
units units units units 


Revenue 


Variable costs 


Total contribution 
Fixed costs 


Total profit/(loss) 


Contribution per unit 
Profit/(loss) per unit 
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Solution 
Level of activity 2,500 5,000 7,500 10,000 
units units units units 
Revenue 50,000 | 100,000 | 150,000 | 200,000 
Variable costs 30,000 | 60,000 90,000 | 120,000 
Total contribution 20,000 | 40,000 60,000 | 80,000 
Fixed costs 25,000 | 25,000 25,000 | 25,000 
Total profit/(loss) (5,000) | 15,000 35,000 | 55,000 
Contribution per unit $8 $8 $8 $8 
Profit/(loss) per unit $(2) $3 $4.67 $5.50 
The table illustrates that contribution per unit remains constant at all 
levels of activity. However, profit per unit changes. 
Hence marginal costing is a more useful method than absorption costing 
for decision making, say when trying to analyse and manage costs. 
However, marginal costing is less useful for financial reporting — for 
example, inventory needs to be valued at total production cost, not just 
variable cost. 


5 Advantages and disadvantages of AC and MC 


Absorption costing presents the following advantages: 


. It includes an element of fixed overheads in inventory values, in 
accordance with IAS 2. 


. Analysing under/over absorption of overheads is a useful exercise in 
controlling costs of an organisation. 


. In small organisations, absorbing overheads into the cost of products is 
the best way of estimating job costs and profits on jobs. 


The main disadvantage of absorption costing is that it is more complex to 
operate than marginal costing, and it does not provide any useful information for 
decision making, like marginal costing does. 
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Marginal costing presents the following advantages: 


Contribution per unit is constant, unlike profit per unit which varies with 
changes in sales volumes. 


There is no under or over absorption of overheads (and hence no 
adjustment is required in the statement of profit or loss). 


Fixed costs are a period cost and are charged in full to the period under 
consideration. 


Marginal costing is useful in the decision-making process. 


It is simple to operate. 


The main disadvantage of marginal costing is that closing inventory is not 
valued in accordance with IAS 2 principles, and that fixed production overheads 
are not shared out between units of production, but written off in full instead. 
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6 Chapter summary 
‘Types of 
standard 
Use of jpn Standard li 
standard costs costing 
Marginal 
costing 


( Definition ) 
Fixed 
budget 


Revision of = z 
Traditional costing f management i Flexible 
method Accounting (MA) topics budgeting budget 


Absorption Fi 
ae budget 
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Test your understanding answers 


Test your understanding 1 


D 


A bank and a food manufacturer would have similar repetitive output for 
which standard costs could be calculated whereas a kitchen designer is 
likely to work on different jobs specified by the customer. 


Test your understanding 2 


(a) $ 
Direct materials (40 x $5.30) 212 
Direct labour: 

Bonding (24 hours x $5.00) 120 
Finishing (15 hours at $4.80) 72 
(i) Prime cost 404 
Variable overhead: 
Bonding (24 hours at $1.50 per hour) 36 
Finishing (15 hours at $1 per hour) 15 
(ii) Variable production cost 455 
Production overheads ($36,000 + 900) 40 
(iii) Total production cost 495 
Non-production overheads ($27,000 + 900) 30 
(iv) Total cost 525 

(b) 

Profit ((25/75) x 525) 175 
Price ($525 + $175) 700 
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Test your understanding 3 
Per batch of 
20 
Ideal time (92%) 32.0 minutes 
Non-productive idle time (8%) 2.8 minutes 
(100%) 34.8 minutes 
Setup time 2.0 minutes 
Total time 36.8 minutes 
Total cost @ $4.50/hr $2.76 
Standard labour cost per sandwich 
($2.76/20) $0.138 
Test your understanding 4 
Original Flexed Actual Meaningful 
fixed budget results variance = 
budget flexed — 
actual 
Based on 10,000 units 12,000 units 12,000 units - 
production/ 
sales of: 
Sales 10,000 units 12,000 units $125,000 $5,000 Fav 
x $10/unit= x $10/unit = 
$100,000 $120,000 
Variable 10,000 units 12,000 units $40,000 $4,000 Adv 
Production x $3/unit = x $3/unit = 
cost $30,000 $36,000 
Fixed 10,000 units As per $9,000 $1,000 Fav 
Production x $1/unit = original 
cost $10,000 budget = 
$10,000 
Profit $60,000 $74,000 $76,000 $2,000 Fav 
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Test your understanding 5 


The total material expenditure for the organisation will be dependent 
partly on the prices negotiated by the purchasing manager and partly by 
the requirements and performance of the production department. If it is 
included as a target for performance appraisal the manager may be 
tempted to purchase cheaper material which may have an adverse 
effect elsewhere in the organisation. 


The requirement to introduce safety measures may be imposed but the 
manager should be able to ensure that implementation meets budget 
targets. 


A notional rental cost is outside the control of the manager and should 
not be included in a target for performance appraisal purposes. 


Test your understanding 6 


. The production manager will be responsible for managing direct 
labour and direct material usage. 


. However, the manager may not be able to influence: — the cost of 
the material 


— the quality of the material 
— the cost of labour 
— the quality of labour. 


. Performance should be measured against the element of direct 
cost which the manager can control. 
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Chapter learning objectives 


Upon completion of this chapter, you will be able to: 


. Explain the role of information systems in organisations. 
. Discuss the costs and benefits of information systems. 


. Explain the uses of the internet, intranet, wireless technology 
and networks. 


. Demonstrate how principal sources of management 
information might be used for control purposes. 


. Discuss the principal controls required in generating and 
distributing internal information. 


. Discuss the controls and procedures which may be 
necessary to ensure the security of highly confidential 
information that is not for external consumption. 


. Discuss the importance of data visualisation in the 
presentation of management information. 


One of the PER performance objectives 
(PO12) is to apply different management 
accounting techniques in different 
business contexts to effectively manage 


and use resources. Working through this 
chapter should help you understand how 
to demonstrate that objective. 
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Role of information Internet, Intranet, wireless PEN Security Data visualisation 
systems technology and networks 


1 Introduction: the relationship between data, information 
technology and information systems 


Data are facts or figures in a raw, unprocessed format. Data consists of 
numbers, letters, symbols, raw facts, events and transactions, which have been 
recorded but not yet processed into a form that is suitable for making decisions. 


To become useful to a decision maker, data must be transformed into 
information. 


Information is data that has been processed in such a way that it has a meaning 
to the person who receives it. This person may then use this information to 
improve the quality of decision-making. 


Information is a vital requirement within any business and is required both 
internally and externally. Management requires information: 


. To provide records, both current and historical 
. To analyse what is happening within the business 
. To provide the basis of decision making in the short term and long term 


. To monitor the performance of the business by comparing actual results 
with plans and forecasts. 


Various third parties require information about the business, including: 
. The owners, e.g. shareholders 

. Customers and suppliers 

. The employees 


. Government agencies such as tax authorities. 


LT Test your understanding 1 


A working definition of information would be: 


A facts you can work with 
facts 


B 
C facts useful to the production manager 
D facts useful to the decision maker 
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Characteristics of good information 


The information produced by a system should have the following characteristics 
(identified by the acronym ACCURATE): 


Accurate — sufficiently accurate to be relied upon. 


Complete — managers should be given all the information they need, but 
information should not be excessive. 


Cost effective — the value of information should exceed the cost of producing it. 


Understandable — information needs to be clearly presented and displayed in an 
understandable form. 


Relevant — the information should be relevant to its purpose. 


Accessible — information should be accessible in an appropriate way, e.g. by 
email, verbally or by written report. (Note: This second “A” can also be 
Authoritative) 


Timely — information should be provided in sufficient time for decisions to be 
made based upon that information. 


Easy to use — the information should be clear and easy to use. 


Data processing is the conversion of data into information, perhaps by 
classifying, sorting or producing total figures. The conversion process may be 
manual or automated. In general, data may be transformed into information by: 


. bringing related pieces of data together 
. summarising data 

. basic processing of data 

. tabulation and diagrammatic techniques 
. statistical analysis 


. financial analysis. 


7] Test your understanding 2 


Consider the following statements: 
(i) | Good information must be obtained cheaply 


(ii) Information consists of raw facts and figures which have been 
recorded but not yet processed into a useful form. 


Which of the above statements is/are correct? 


A (i) only 
B (ii) only 
C Both 

D Neither 
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2 Information technology and information systems 


Information Technology (IT) describes any equipment concerned with the 
capture, storage, transmission or presentation of information. The IT is the 
supporting hardware that provides the infrastructure to run the information 
systems. 


Information Systems (IS) refer to the provision and management of 
information to support the running of the organisation. 


Information systems are also seen as a valuable strategic source which can 
help an organisation gain competitive advantage, e.g. those instances where 
the information system: 


. links the organisation to customers or suppliers 


. creates effective integration of the use of information in a value-adding 
process 


. enables the organisation to develop, produce, market and deliver new 
products and/or services based on information 


. gives senior management information to help develop and implement 
strategy. 


For example, strong links with suppliers can be forged by the use of 
computerised Just-In-Time inventory systems. Customers can be 'tied- 
in' to a company's products or services by being given a link to the 
system for after-sales service. Computerised systems can also help not 
only by mechanising production systems but also by making the 
planning of production more efficient. 


The role of Information systems 


Organisations need information systems to enable them to capture and 
generate the information that managers need for planning, control and decision 
making. 


The hunger for information has never been greater than for today’s 
organisations, likewise the value of information systems that deliver this 
information has never been so keenly felt. It follows that information technology 
(IT) and information systems (IS) assume increasing managerial importance 
within the modern organisation. 


There are 2 main roles of information system in organisations 
(1) Support operations through the processing and storing of transactions 


(2) Support managerial activities such as a decision making, planning, 
performance measurement, and control. 
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Organisations require information in order to: 
(1) Record transactions 

(2) Make decisions 

(3) For planning purposes 

(4) For performance measurement 


(5) For control 
Recording Transactions 


Information about each business transaction or event is required for a number 
of reasons: 


. Documentation of transactions can be used as evidence in a case of 
dispute. 


. There may be a legal requirement to record transactions, for example for 
accounting and audit purposes. 


. Detailed information on production costs can be built up allowing a better 
assessment of profitability. 


Decision making 


. Information is required to make informed decisions. 

. Information used by information systems may be classified as internal and 
external. 

Planning 


. Planning requires a knowledge of available resources, possible timescales 
for implementation. 


Performance measurement 


. Overall performance must be measured in order to enable comparisons 
against budget or plan to be made. 


. This may involve the collection of information on costs, revenues, volumes 
and profitability. 


. This collection, analysis and presentation of such data can be performed 
by information systems. 


Control 


. Once a plan is implemented, its actual performance must be controlled. 


. Information is required to assess whether it is proceeding as expected or 
whether there is some unexpected deviation from the plan. 


Information systems can be used to monitor and control the outcomes of plans. 
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3 Costs and benefits of information systems (IS) 


When an organisation sees a possibility for introducing a new IS, an evaluation 
of the new system should be made to decide whether the potential benefits are 
sufficient to justify the costs. 


The value of information 
. Collecting and processing information for use by managers has a cost. 


. The value of the information to the business must be greater than the cost. 
In other words, the benefits of the new IS should be greater than its cost. 
If this is the case, the new IS is worth implementing. 


LO} Cost-benefit analysis (CBA) can be used to assess the expected costs 
and benefits of the IS. 


The benefit of management information must exceed the cost (benefit > cost) 
of obtaining the information. 


The design of management information systems should involve a cost/benefit 
analysis. A very refined system offers many benefits, but at a cost. The advent 
of modern information systems has reduced that cost significantly. However, 
skilled staff have to be involved in the operation of information systems, and 
they can be very expensive to hire. 


z| 


Let us illustrate this with a simple example. Production costs in a factory 
can be reported with varying levels of frequency ranging from daily 

(365 times per year) to annually (1 time per year). Costs of benefits of 
reporting tend to move as follows in response to increasing frequency of 
reporting. 


. Information has to be gathered, collated and reported in proportion 
to frequency and costs will move in line with this. Experience 
suggests that some element of diseconomy of scale may set in at 
high levels of frequency. 


. Initially, benefits increase sharply, but this increase starts to tail off. 
A point may come where ‘information overload’ sets in and benefits 
actually start to decline and even become negative. If managers 
are overwhelmed with information, then this actually starts to get in 
the way of the job. 


26 KAPLAN PUBLISHING 


PA 


Chapter 2 


The position may be represented graphically as follows: 


$ Costs 
400,000 
350,000 
300,000 
250,000 
200,000 
150,000 
100,000 
50,000 


0 
-50,000 


-100,000 


An information system is just like any part of a business operation. 

It incurs costs and it offers benefits. In designing an information system, 
the accountant has to find some means of comparing the two for 
different options and determining which option is optimal. In this sense, 
system design follows the same practices for investment appraisal and 
decision making which are explored later in this text. 


In the above case it can be seen that net benefits (benefits less costs) 
are maximised at around 120 reports per year — suggesting an optimal 
information cycle of about 3 days. The system should be designed to 
gather, collate and report information at three-day intervals. This is an 
over-simplified example but it serves to illustrate a general logic which 
can be applied to all aspects of information system design. 


The costs of a new system 


Initial costs Running costs 
. Costs to design and develop . Cost of labour time to run the 
system if software is bespoke. system. 
. Purchase price of software if itis | « Cost of materials, 
not bespoke. e.g. replacement parts. 
. Purchase cost of new hardware. | eè Cost of service support, e.g. IT 
. Cost of testing and helpdesk. 
implementation of the new . Training costs (ongoing). 


system. 


. Training costs (initial). 
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Cost classification 


The costs of information can be classified as follows: 


Costs of internal information 


Costs of external information 


Direct data capture costs, e.g. the 
cost of barcode scanners in a 
supermarket. 


Direct costs, e.g. newspaper 
subscriptions. 


Processing costs, e.g. salaries paid to 
payroll processing staff. 


Indirect costs, e.g. wasted time finding 
useful information. 


Indirect costs, e.g. information 
collected which is not needed or is 


Management costs, e.g. the cost of 
processing information. 


duplicated. 


Infrastructure costs, e.g. of systems 
enabling internet searches. 


Benefits of a new Information System 

These benefits could include: 

. Enhanced efficiency and capacity — e.g. resulting in labour savings. 

. Better quality of information — information may be more ‘ACCURATE’. 


. Better access to information — e.g. by means of an Intranet. 


. Improved sharing of information — e.g. through the creation of a database. 
. Improved communication — e.g. through the introduction of an email 
system. 


. Better decision making and customer service. 


Although it is sometimes difficult to do so, these costs should be quantified in 
monetary terms. 


aa 


The sales director is deciding whether to implement a new computer- 
based sales system. The department has only a few computers, 

and its sales people are not computer literate. The sales director is 
aware that computerised sales forces are able to contact more 
customers and give a higher quality of service to those customers. 
Computerised sales forces are more able to meet commitments, and 
can work more efficiently with production and delivery staff. 


The financial cost/benefit analysis is shown below. 


Costs 

New computer equipment: 

. 10 network-ready PCs with supporting software @ $2,000 each 
. 1 server @ $3,000 
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e 3 printers @ $1,000 each 

. Cabling and Installation @ $4,000 

e Sales Support Software @ $10,000 

Training costs: 

. Computer introduction — 8 people @ $300 each 

. Keyboard skills — 8 people @ $300 each 

. Sales Support System — 12 people @ $500 each 

Other costs: 

e Lost time: 40 man days @ $150/day 

. Lost sales through disruption: estimate: $10,000 

. Lost sales through inefficiency during first months: estimate: 
$10,000 

Total cost: $76,800 

Benefits 

. Tripling of mail shot capacity: estimate: $30,000/year 

. Ability to sustain telesales campaigns: estimate: $15,000/year 

. Improved efficiency and reliability of follow-up: estimate: $30,000/ 
year 

. Improved customer service and retention: estimate: $20,000/year 

. Improved accuracy of customer information: estimate: $5,000/year 

. More ability to manage sales effort: $20,000/year 

Total Benefit: $120,000/year 


4 Systems architecture and data flows 


What is a network? 


Most organisations connect their computers together in local area networks 
(LANs), enabling them to share data (e.g. via email) and to share devices such 
as printers. Wide area networks (WANs) are used to connect LANs together, so 
that computer users in one location can communicate with computer users in 
another location. Improvements in broadband speed and security have eased 
communication across sites and from home. 


A network should facilitate the transfer of information between different parts 
of the business. 
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Intranet 
An intranet is an internal network used to share information. 


This is a private network contained within an organisation. It allows company 
information and computing resources to be shared among employees. 


Organisation members use networked computers to access information held on 
a server. 


The firewall surrounding an intranet fends off unauthorised access from outside 
the organisation. 


Each employee has a browser, used to access a server computer that holds 
corporate information on a wide variety of topics, and in some cases also offers 
access to the internet. 


Applications include company newspapers, induction material, procedure and 
policy manuals and internal databases. 


. Savings accrue from the elimination of storage, printing and 
distribution of documents that can be made available to employees 
online. 


. Documents online are often more widely used than those that are kept 
filed away, especially if the document is bulky (e.g. manuals) and needs to 
be searched. This means that there are improvements in productivity and 
efficiency. 


. It is much easier to update information in electronic form. 


7] Test your understanding 3 — H Cleaning products 


HI is a large importer of cleaning products; HI has its head office 
situated in the centre of the capital city. This head office supports its 
area branches; a branch consists of an area office and a warehouse. 
The branches are spread geographically throughout the country; a total 
of seven area branches are supported. 


Currently each HI area office and warehouse supports and supplies its 
own dealers with the required products. When stocks become low they 
place a Required Stock Form (RSF) with head office. On receipt of the 
RSF, head office despatch the goods from their central warehouse to 
the appropriate area office. When the central warehouse becomes low 
on any particular item(s) HI will raise purchase orders and send them to 
one of its many international suppliers. 


Typically, each area office has its own stock recording system, running 
on locally networked personal computer systems (PCs). RSFs are 
e-mailed to head office. 


Required: 


How would the introduction of an Intranet enhance performance within 
HI? 
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Cloud computing 


Cloud computing is the delivery of different services through the internet, 
allowing data to be stored, managed, and processed using remote servers. 

As files are stored on remote servers rather than locally, they can be accessed 
through electronic devices with access to the internet, regardless of location. 
As a result, cloud computing allows on-demand access to data. 


Potential benefits of the cloud 


. Cloud computing is more effective than in house data handling. After the 
upfront investment, cloud offers lower maintenance cost (less need to 
maintain systems or to invest in physical space) and reduced capital 
expenditure, as everything is done by a third party. Cloud has ‘infinite 
space’, but businesses only pay for what they use. Data accessible 
anywhere (where there is internet connectivity). 


. Cloud systems make it easier for finance people to take the lead around 
what good management information looks like, such as by providing the 
ability to tag invoices with other information. Cloud computing allows 
finance systems, data, and information to be easily accessible from 
multiple locations, easily backed up, and updated in real time. This allows 
for more flexible and accurate reporting, and can help support remote 
working, or employees working from multiple locations. 


. Back-up 'safety net', so employees can restore or access works in 
progress, making it more efficient than legacy systems. It also allows them 
to work from anywhere. 


. Security — some have concerns about the security of cloud, but others 
believe it offers best practice security. The service provider has an 
obligation to have problems repaired or upgraded, which also cuts the cost 
of upgrading security over time. 


. Agility — implementation times for cloud technology are short; the 
technology is ‘universally acceptable’ across different systems. Cloud 
technology also makes it easier for teams across the globe to work on the 
same project in real time. 


Extranet 


An extranet is a collaborative network which uses internet technology to join 
organisations, for example to link businesses with their suppliers. 


This is a private, secure extension of an Intranet. It allows the organisation to 
share information with suppliers, customers and other business partners. 
Internet 


The Internet is a global system of interconnected networks, computers, and 
devices carrying a vast array of information and resources. They are all 
connected with an Internet Protocol (IP) address. 
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By connecting the network to the internet (or intranet/extranet), communication 
with key stakeholders will be improved and it may be possible to share data with 
organisations which could assist in a benchmarking exercise. 


However, the opening of the organisation’s network to the internet will provide 
additional opportunities for the spread of viruses and possibly open the network 
to hackers. 


e.g] 


An Internet site that allows customers to place orders on-line can 
provide the following useful management accounting information: 


Data Use 


Customer details | For delivery purposes; also to build up a record of 
customer interests and purchases. 


Product details For delivery purposes; also to build up patterns 
accessed and such as products that are often bought together. 
products bought 


Value of Sales accounting and customer profiling. 
products bought 


Product details Other items that the customer might be interested 


accessed but in. Why were they not bought? Has a rival got 
product not better prices? 
bought 


Date of purchase | Seasonal variations; tie in with special offers and 
advertising campaigns. 


Time of purchase | Some web-sites might be particularly busy at 
certain times of the day. Why that pattern? Avoid 
busy times when carrying out web-site 
maintenance. 


Delivery method | Most Internet sellers give a choice of delivery 
chosen costs and times. Analysis of this information could 
help the company to increase its profits. 


Wireless and hand-held technology 


WiFi (wireless fidelity) facilitates the mobile use of laptop computers and 
handheld devices. There has been a huge growth in the ownership of iPads, 
android tablets and other hand-held computing technologies. For example, over 
500 million iPads have been sold since introduction. 


Many consumers now use their phones and tablets to buy products and firms 
have responded by making their websites tablet-friendly and by developing 
apps to make the purchasing process easier. 
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Access to information — taken together with cheaper and faster wireless and 
broadband, many organisations now use tablets to access key information. For 
example, hospital consultants may do a ward-round and use tablets to access 
(and update) patient records as they go rather than relying on having paper 
files. 


5 Privacy and security 


Controls 
Information systems (IS) are exposed to privacy and security issues. 


There are two forms of IT/IS controls that exist to safeguard the privacy and 
security of data as well as ensuring complete and accurate processing of data: 


General controls — ensure that the organisation has overall control over its 
information systems, e.g.: 


. Physical controls — preventing physical access to hardware. E.g. Locks, 
security systems, alarms, CCTV, photo IDs, etc. 


. Personnel controls (or administrative controls) — includes segregation of 
duties, policy on usage, hierarchy of access. 


. Access controls (or logical controls) — such as passwords and time lock- 
outs. 


. Computer equipment controls — to protect equipment from destruction, 
damage or theft. 


. Business continuity planning — a risk assessment to decide which systems 
are critical to the business continuing its activities. 


Application or program controls — performed automatically by the system 
and include: 


. Completeness checks to ensure all data is processed. 
. Validity checks to ensure only valid data is input/processed. 


. Identification and authorisation checks to ensure users are identified and 
authorised. 


. Problem management facilities to ensure problems are recorded/managed 
on a timely basis. 


7] Test your understanding 4 — Integrity and security 


Data integrity and security is a particular issue in a database. For data to 
have integrity, it must be accurate, consistent and free from accidental 
corruption. 


Required: 


What controls are required in a database to ensure that data integrity 
and security are maintained? 
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Privacy and security risks 


Potential threat 


Solution 


Natural disasters — e.g. fire, 
flood. 


Fire procedures — fire alarms, 
extinguishers, fire doors, staff 
training and insurance cover. 


Location, e.g. not ina basement 
area liable to flooding. 


Physical environment — e.g. air 
conditioning, dust controls. 


Back up procedures — data should 
be backed up on a regular basis to 
allow recovery. 


Malfunction — of computer 
hardware or software. 


Network design — to cope with 
periods of high volumes. 


Back up procedures (as above). 


Viruses — a small program that 
once introduced into the system 
spreads extensively. Can affect 
the whole computer system. 


Anti-virus software — should be run 
and updated regularly to prevent 
corruption of the system by 
viruses. 


Formal security policy and 
procedures, e.g. employees should 
only download files or open 
attachments from reputed sources. 


Regular audits to check for 
unauthorised software. 


Hackers — deliberate access to 


systems by unauthorised persons. 


Firewall software — should provide 
protection from unauthorised 
access to the system from the 
Internet. 


Passwords and user names -— limit 
unauthorised access to the 
system. 


Formal security policy and 
procedures, e.g. organisations that 
allow employees to use personal 
devices at work should ensure that 
here is a policy for device usage 
and that technology is used to 
prevent hackers. 


User awareness training of the 
risks should be available. 
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. Data encryption — data is 
scrambled prior to transmission and 
is recovered in a readable format 
once transmission is complete. 


Electronic eavesdropping — . Data encryption — data is 
e.g. users accessing private scrambled prior to transmission and 
information not intended for them. is recovered in a readable format 


once transmission is complete. 


. Passwords and user names 


(as above). 
Human errors — unintentional Training — adequate staff training and 
errors from using computers and operating procedures. 
networks. 
Human resource risk — . Ergonomic design of workstations 
e.g. repetitive strain injury (RSI), should reduce problems such as 
headaches and eye strain from RSI. 
computer screens, tripping over i 
loose wires: . Anti-glare screens reduce eye 


strain. 


. Cables should be in ducts. 


Fal 


Wikileaks is a not-for-profit organisation created to protect 
whistleblowers and journalists who have sensitive information to 
communicate to the public. Wikileaks has dominated the news because 
of its steady drip feed of secret documents. For example: 


. In 2010, the site released almost 400,000 secret US military logs 
detailing its operations in Iraq, 90,000 classified military records 
giving an insight into military strategy in Afghanistan and posted a 
video on its website showing a US Apache helicopter killing at least 
12 people during an attack in Baghdad in 2007. 


In 2017 the UK’s NHS (National Health Service) faced a week of chaos 
after hackers demanding a ransom infiltrated the health service’s 
computer system. 


Operations and appointments were cancelled and ambulances diverted 
as up to 40 hospital trusts became infected by a ransomware (malicious 
software) attack demanding payments to regain access to vital medical 

records. 


The attack was part of the biggest ransomware attack in history with 
57,000 infections in 99 countries being observed. 
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6 Management reports 


Business data will often consist of information that is confidential and/or 
commercially sensitive. 


Controls will be required when generating and distributing this information. 


Type of control | Explanation Example 


Input Inputs should be complete, accurate Passwords 
and authorised. 


Processing Processing should be initiated by Audit trails 
appropriate personnel and logs should 
be kept of any processing. 


Output The output should be available to Distribution lists 
authorised persons and third parties 
only. 


Controls over input 


Method Use 


Input Help to ensure data is authorised and they provide a 
software audit trail. 


Range tests Help to ensure data is accurate. For example, month 
fields to be in the range 1-12. 


Format checks Help to ensure data is accurate. For example, all account 
numbers must be in the format A123. 


Check digits Help to ensure data is accurate. Specially constructed 
numbers which comply with a mathematical test. 


Sequence checks | Help to ensure data is compete. For example, ensuring 
all cheques are accounted for. 


Matching Primarily addresses completeness. For example, a 
system checking that each employee has input a time 
sheet for the month. 


Control totals Can help to ensure accuracy, completeness and 
authorisation as batches of input can be authorised 
manually. 


Controls over processing 


. Passwords and software audit trails are important to track what processing 
was carried out. 


. Programs should not be altered without authorisation and testing, 
otherwise incorrect or fraudulent processing could be carried out. 
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Controls over output 


. Password systems can be very powerful controls — each password being 
allocated suitable access rights. 


. Sensitive printed output could have a distribution list and should be 
physically safeguarded. 


7 Security of confidential information 


To protect highly confidential information that is not for external consumption, 
businesses may use a number of procedures: 


. Personnel controls 


Recruitment, training and supervision needs to be in place to ensure the 
competence of those responsible for programming and data entry. 


. Logical access control, including passwords 


Security over access is often based on a logical access system. 
Passwords and user names are a way of identifying who is authorised to 
access the system, and granting access to the system, or to specific 
programs or files, only if an authorised password is entered. There may be 
several levels of password, with particularly sensitive applications 
protected by multiple passwords. 


. Firewalls 


A firewall will consist of a combination of hardware and software located 
between the company’s intranet (private network) and the public network 
(Internet). A set of control procedures will be established to allow public 
access to some parts of the organisation’s computer system (outside the 
irewall) whilst restricting access to other parts (inside the firewall). 


. Data encryption 


Encryption is a technique of disguising information to preserve its 
confidentiality. It is disguised during processing/storage. In essence it is a 
method of scrambling the data in a message or file so that it is 
unintelligible unless it is unscrambled (or decrypted). 


. Virus protection 


It is extremely difficult to protect systems against the introduction of 
computer viruses. Preventative steps may include: 


— control on the use of external software (e.g. checked for viruses 
before using new software) 


— using antivirus software, regularly updated, to detect and deal with 
viruses 


— educating employees to be watchful for viruses being imported as 
attachment files to email messages. 
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Test your understanding 5 — Tel Insure 


Tel Insure is a major insurance company, specialising in insuring office 
and business premises. Last year they implemented a workflow software 
package for handling claims. Unfortunately the workflow package has 
not been well received by users in the insurance company who feel that 
it is a poor fit to their requirements. As a result, the processing of 
insurance claims is taking longer than before and is causing a large 
number of complaints from customers. 


The senior management team of the insurance company is very 
concerned about this and so commissioned a management consultant to 
investigate the suitability of the workflow software and to investigate a 
possible upgrade and link to an extranet. 


Required: 


How could Tel Insure control the access to data (input, processing and 
output)? 


One feature of modern information system design is that database | 


material can be readily accessed from remote locations connected to the | 
office network. This ease and immediacy of access offers many 
advantages to a business operation. For example, a salesman may be 
able to determine product costs, job resource requirements, resource 
availability and delivery times using their laptop computer from the 
premises of a potential customer. A salesman in this position can offer 
immediate firm quotes and delivery times to their customer. Such a 
salesman will always have an advantage over a competitor using inferior 
information systems who takes seven days to offer quotes and delivery 
times. 


However, ease and flexibility of information access carry risks. Cost and 
price information are usually commercially sensitive. If a competitor is 
able to access this information then the competitor may be able to use 
this information to marginally undercut prices quoted on the most 
attractive jobs. In some sectors (e.g. banking and financial services), 
customer account information may also be very sensitive. 


It is therefore normal to incorporate security features in the design of 
systems. Certain parts of a database or a website may have access 
restricted to certain users with passwords. 
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However, one should be aware that any information system, however 
sophisticated, is just as secure as the people who operate it. In most 
organisations there are mildly corrupt people who will provide 
information to outsiders in exchange for some consideration. The 
consideration offered may not always be monetary. An individual who 
has been passed over for promotion may derive some satisfaction from 
harming their employer. Many people do not perceive the theft of 
information to be as immoral as the theft of property — and indeed the 
law tends to follow this perception. 


It is believed that there are firms of investigation agents who can readily 
access almost any information from police records, bank records and 
company records. Such agents maintain a list of contacts in relevant 
organisations. These contacts have authorised access to information 
and will pass on that information upon request from the agent. In the era 
of mobile technology, it is very easy to communicate with a contact in an 
organisation. It is often surprising how much access certain junior 
employees may have to sensitive information. 


The management of a business should not therefore rely solely on 
electronic means of restricting access to information. Traditional 
methods of security (including locked doors, monitoring telephone calls 
and the use of open-plan offices) should not be overlooked. A random 
audit of information requests from staff may also be productive. 


Traditional methods of securing information against the possibility of fire 
or equipment failure should also not be overlooked. An external back-up 
copy of each database might be made at intervals or after each update. 
This back-up copy should be retained at a different physical location 
from the main computer. 


8 Data visualisation 


Visualising information 


Modern software packages make it easy to create graphs, charts, diagrams and 
other images from numerical data. These can enhance the appearance of 
communications as well as improving clarity and impact. For example, a report 
discussing sales trends over the last few accounting periods could be illustrated 
by any or all of the following visual aids: 


. a table 

. a bar chart analysing sales by product category 

. a line graph showing the ups and downs of sales levels over the period 
. a pie chart analysing sales by geographical destination. 


Data visualisation allows large volumes of complex data to be displayed in a 
visually appealing and accessible way that facilitates the understanding and use 
of the underlying data. 
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Using technology in data visualisation 


The growing significance of data has seen a rise in the importance of being able 
to access and understand the data in a clear, concise way. This is where data 
visualisation fits in. The tools of today’s market leaders (Tableau and Qlik) go 
far beyond the simple charts and graphs of Microsoft Excel. Data is displayed in 
customisable, interactive 3D formats that allow uses to manipulate and drill 
down as required. Central to data visualisation is understanding and ease of 
use; the leading companies in the field look to make data easier and more 
accessible for everyone. 


Data visualisation aims to remove the need for complex extraction, analysis and 
presentation of data by finance, IT and data scientists. It puts the ability to find 
data into the hands of the end user, through intuitive, user-friendly interfaces. 


Pel 


An IT service desk within a business will use key performance indicator 
dashboards to monitor and display performance for all staff and the 
department as a whole. 


Metrics such as the number of support tickets logged, time taken to 
open support tickets, time taken to resolve support tickets and customer 
satisfaction would all be displayed clearly using graphics. If performance 
in any of the areas is falling below target levels the graphics will clearly 
display this, prompting action to resolve the poor performance. 


Features and key benefits 
An effective IT data visualisation tool should display these five features: 
. Decision-making ability — Results focused, it should aid decision-making 


. Effective infrastructure — The output is reliant upon sufficient quantity and 
quality of data 


. Integration capability — With existing systems and the business overall 


. Prompt discovery of rules and insights — Live data is vital and delay can 
render any insight useless 


. Real-time collaboration — Users must interact with each other and the data 


This area of technology is of particular significance to the finance function of an 
organisation. The provision of information to help support the efficient and 
effective running of all functions within a business and the business overall is 
the fundamental purpose of the finance function. 


Big data and data analytics are now mainstream in business. This growth in 
data and the need to communicate the information and insights to be found 
within the data makes data visualisation critically important to the finance 
function. The ability to make data relevant, accessible and easy for all end 
users is vital. 
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Key benefits of IT data visualisation tools 


. Accessible — traditional spreadsheets and financial reports can be both 
difficult to understand and unappealing to look at. Modern data 
visualisation graphics and dashboards are designed to be user friendly 
and intuitive 


. Real time — synchronising real-time data with data visualisation tools gives 
live up-to-date numbers in a clear, informative style. This allows quicker 
response to business changes rather than waiting for weekly or monthly 
reports 


. Performance optimisation — the immediacy and clarity of the information 
being displayed supports better decision making and proactive, efficient 
utilisation of resources as problems are identified promptly 


. Insight and understanding — combining data and visualising it in a new 
way can lead to improved understanding and fresh insights about the 
cause and effect relationships that underpin the data. 


7] Test your understanding 6 


Which TWO of the following are characteristics of effective data 
visualisation? 


Use of jargon 

Intuitive visuals 

Audience specific 
Presents all data obtained 


High level only 


7rAmoagw > 


Paper format only 


Reports for decision-making 


Report visualisation uses data visualisation tools to present data in a format that 
aids user understanding. This allows managers to access relevant, timely, and 
accurate information, which is presented in an easily digestible format to 
support effective decision making. 


Report visualisation can present large volumes of data and information in an 
understandable format, preventing the user becoming overwhelmed. 
Technologies including tablet computing and mobile technology have improved 
the ability of these visuals to ensure they are both impactful and interactive. For 
example, many reports now allow users to select the headline features of the 
information, and drill down into this data in areas where they require more 
information. 


KAPLAN PUBLISHING 41 


Management information systems 


42 


Divisional Yearly Sales 
200K IB Sofas division 
$240K + I Tables division 
$220K | I Chairs division 
$200k 
$180K -+ 
8 $160K 
GB $140k 
E s12} 
$100K + 
$6ok+ - 
sok je a = 
sa! | | g 
aed ad H] i m= 
2015 2016 2017 2018 
Date 


A key requirement of modern reports is that they must be able to be tailored to 
the user or division, in order to present the information needed in a format best 
suited to the users: 


. Information should be presented in a manner that is personalised to the 
user to ensure optimal understanding. 


. Information should be interactive where necessary, allowing users to 
focus on the areas that are most relevant to them. 


. The delivery channel should be optimised for the ways in which the 
reports will be viewed. For example, if they will be accessed on a mobile 
phone, the information should be presented in a way that is accessible on 
a smaller screen. 


Key features of report visualisation 
. Dashboards 


Dashboards are a collection of key infographics displayed together, that 
provide a summarised overview of information, (often focussed on key 
performance drivers) that managers can use as starting point for their 
analysis. Key features of effective dashboards include: 


— The ability to receive real-time information about critical areas and 
feed this back to staff allowing them to understand current 
performance and respond accordingly can be the difference between 
success and failure. 


— Organisations are increasingly using dashboards to display key 
performance indicators to staff in real time and to flag areas requiring 
improvement in order to hit predetermined targets and drive success. 
This instant feedback allows action to be taken quickly to highlight and 
fix potential problems. 


— Dashboards provide a summary and often allow users to drill down 
into the next level of detail where necessary. 
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. Tools 


The tools that can be used as part of report visualisation include: 


Waterfall charts/bridges 


Often used to depict variances or detail behind profit/revenue movements, 
they depict the detail behind the difference between two figures. As they 
are shown to scale, this is useful for managers to identify the causes of 
significant movements. 


January February Variance 
East $400 $200 ($200) 
West $300 $700 $400 
Central $200 $ 
Total 


900 (200) CA 
Ea 


1,300 


"January Sales East. ` West Central February Sales 
Line charts 


Can be used to identify trends over time, or establish a base line for future 
performance. 


Total Sales and Total Costs 


700 
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550 
500 mra — Total sales 


450 =- Total costs 
400 
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2009 2010 2011 2012 2013 
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Mapping charts 


Mapping charts are particularly useful when the data comes from 
geographical areas, such as global sales, or international divisions. 


Division Gamma - Sales Units by Region 


Pie charts 


Pie charts can be used when comparing data sets of component parts. 


Division Alpha - Sales units by distribution channel 


2018 2019 


A 


m Telephone sales 


@ Retailers 


m Wholesalers 


Internet Sales 
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Role of information 
systems 


Chapter summary 


Data vs information 
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information 

Recording transactions 
Decision making' 


Management 
information systems 


Internet 
Intranet 
wireless technology 
networks 
Data visualisation 


Benefits 
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Real time 
Performance 
optimisation 
Insight and 
understanding 
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Test your understanding answers 


Test your understanding 1 


The correct answer is D 


Test your understanding 2 


The correct answer is D 


While information should not cost more to obtain than the benefit derived 
from it, this does not mean it will always be cheap to obtain. 


The definition in (ii) is of data — not information. 


Test your understanding 3 — H Cleaning products 


An Intranet could provide an excellent opportunity for HI to link all the 
areas in a number of ways: i.e. allowing access to a central database 
would be a substantial improvement on the current system, where 
updates are faxed or e-mailed to head office. This may possibly lead to 
the development of an integrated database system. 


An automatic stock replenishment system could be introduced for the 
branches, replacing RSFs. If some branches were short of specific items 
and other branches had ample stocks, then movement between 
branches may be possible. Currently head office may order goods from 
suppliers when the organisation has sufficient stocks internally. 


Dissemination of best practice throughout the organisation can be 

encouraged and savings in terms of printing and distributing paper 
based manuals, catalogues and handbooks. All the current internal 
documentation can easily be maintained and distributed. 


The Intranet would enable the establishment of versatile and standard 
methods of communication throughout the company. 


The Intranet could encourage group or shared development, currently 
several area offices have their own IT systems working independently 
on very similar projects. 


An Intranet could also enable automatic transfer of information and data 
i.e. the quarterly figures could be circulated. Monthly returns of business 
volumes could be calculated on an as required basis. 


Information can be provided to all in a user-friendly format. 
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7] Test your understanding 4 — Integrity and security 


. Control of access to workstations. 
. User identification required for access by individual passwords. 


. Users only see the icons for the functions where they have access 
rights. 


. Restrictions on access to certain aspects of the database, 
e.g. using passwords. 


. Users only to have access to those aspects that they need to do 
their job. 


. Restrictions on use of functions or programs, e.g. writing off debts 
as bad debts. 


. Transaction logs maintained automatically for checking and for 
back-up purposes. 


7] Test your understanding 5 — Tel Insure 


Software audit trail 


A software audit trail records selected transactions so that they can be 
subsequently verified. Typically, financial information is audited so that 
possible fraud can be detected. The claims information will be audited to 
ensure that claims are not paid without going through the normal 
procedure. The software audit trail usually records the type of 
transaction made (for example, make payment), the value of the 
transaction, who made the payment (the user identifier), where they 
made the payment from (terminal identifier) and the date and time of the 
transaction. The audit trail is usually inspected by internal auditors. 
Without this information they are unlikely to quickly identify potentially 
fraudulent activity and to monitor and eventually apprehend the culprit. 


Archiving facility 


An archiving facility is needed so that infrequently accessed data held 
on the system can be transferred to off-line storage, typically a disk, CD 
or DVD. This frees up space on the operational system. This not only 
means that there is more room for storing current data but also that 
infrequently accessed data that potentially slows the system down is 
also removed. 
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This results in the system being quicker after archiving and indeed this is 
one of the reasons often given for providing an archiving facility in the 
first place. Archived data may be accessed if required, so a facility is 
required to effectively restore the archived data. Without the archiving 
facility the claims system is likely to store a large amount of rarely 
accessed data, which may mean (at best) that the system is low and 

(at worst) that there is no room left on the disk to store information about 
current claims. Another possible scenario is that incorrect decisions may 
be made, from using old inaccurate data. 


Encryption facility 


An encryption facility allows data to be encoded when it is transmitted 
from one location to another. The sending software uses a key to 
translate the data into an undecipherable set of characters. These 
characters are then transmitted. 


The only receivers who can understand the transmitted characters are 
those with access to the key to turn the data back into its original state. 
Without encryption the insurance company is restricted in its use of the 
data. Unscrambled data transmitted across networks is open to 
unauthorized interception and to users who receive the data by mistake. 
In the example, this data will include both financial and customer 
information, valuable to both thieves and competitors. Hence encryption 
is necessary for multi-site use. 


Password maintenance facility 


Most software requires a password (or series of passwords) to restrict 
user access to certain defined areas of the computer system. 

A password maintenance facility is required to establish and maintain 
passwords which allow either read only or read and write access to 
certain specified parts of the system. Such a facility should also detect 
the currency of passwords, so that passwords which have not been 
changed for a defined period are detected and the user is prompted to 
change the password. Without a password facility the system (or more 
realistically parts of the system) cannot be protected from unauthorized 
access. Similarly, without checks on the currency of passwords, a 
password may be used for too long and hence make the software prone 
to unauthorized access by people who essentially ‘steal’ a user's 
identity. 


Test your understanding 6 


The correct answer is B and C 
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Chapter learning objectives 


Upon completion of this chapter you will be able to: 


. Identify the accounting information requirements and 
describe the different types of information systems used for 
strategic planning, management control and operational 
control and decision-making. 


. Define and discuss the main characteristics of transaction 
processing systems; management information systems; 
executive information systems; enterprise resource planning 
systems and customer relationship management systems. 


. Describe the characteristics (volume, velocity, variety, 
veracity and value) of big data. 


. Explain the uses and benefits of big data, data mining and 
data analytics, e.g. predictive analytics for planning, costing, 
decision-making and performance management. 


. Explain the purpose of the big data pyramid (data, 
information, knowledge, wisdom). 


. Discuss the challenges and risks of implementing and using 
big data and data analytics in an organisation. 
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GJ 


PER 


One of the PER performance objectives 
(PO12) is to apply different management 
accounting techniques in different business 
contexts to effectively manage and use 
resources. Working through this chapter 
should help you understand how to 
demonstrate that objective. 
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Executive Enterprise Resource Customer Relationship Big Data 
Information Systems Planning Systems Management Systems : 


1 Performance management information systems 


Information systems are a vital element of performance management at all 
levels within a company. Activities such as supply chain management, 


marketing, decision making, employee and resource management, and process 


improvement may all rely on a robust information system. Investment in a 


system that allows for these activities to be performed more efficiently can even 


be a source of competitive advantage. 


There are three levels of planning and control within an organisation: 


gi 
planning 


Management control 
(and tactical planning) 


Operational control (and planning) 


Planning 
activities 


Controlling 
activities 


Level of 
control 


Key characteristics 


Example of accounting 
Information requirements 


Strategic 
planning 


. Takes place at the top 
of the organisation. 


. Concerned with setting 
a future course of action 
for the organisation. 


. Long-term forecasts 


Management 
control 


. Concerned with the 
effective use of 
resources to achieve 
targets set at strategic 
planning. 


. Budgetary measures 
. Productivity measures 


. Labour statistics, 
e.g. hours, turnover 


. Capacity utilisation 
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Operational e Concerned with the day- | e Detailed, short-term 
control today implementation of transactional data 
the plans of the 
organisation. 


For example, at the operational level, sales ledger staff will be posting the sales 
ledger accounts, sending out statements and dealing with accounts queries. 
Credit approval for new orders are also given at this level. 


At the managerial level, credit control managers will want to follow up slow 
paying customers. This is to ensure that bad debts are minimised and that cash 
flow remains healthy. 


At the strategic level, the board might decide that more capital is needed and 
that factoring debts or invoice discounting might offer useful ways of raising 
cash balances. 


2 Types of information systems 


As we have seen in Section 1, there are three levels of management — 
strategic, tactical and operational. 


Each level creates different types of strategy within the organisation and 
therefore needs different types of information, as outlined by the following chart: 


TIME LEVEL OF DEGREE OF 
HORIZON DETAIL SOURCE CERTAINTY FREQUENCY 


LONG - AGGREGATED/ MAINLY UNCERTAIN INFREQUENT 


STRATEGIC SEAN T ERN SUMMARISED EXTERNAL 
TACTICAL ===" : i : : 
OPERATIONAL +++ ++ IMMEDIATE HIGHLY INTERNAL CERTAIN FREQUENT 


DETAILED 


. The strategic level of management requires information from internal and 
external sources in order to plan the long-term strategies of the 
organisation. Internal information — both quantitative and qualitative — is 
usually supplied in a summarised form, often on an ad-hoc basis. 
Strategic information would relate to the longer-term strategy on the 
company's market share, which in turn informs the production plan. This 
plan would be used to pre-determine the level of investment required in 
capital equipment, in the longer term. This process would also lead to 
investigating new methods and technology. 


. The tactical level of management requires information and instructions 
from the strategic level of management, together with routine and regular 
quantitative information from the operational level of management. The 
information would be in a summarised form, but detailed enough to allow 
tactical planning of resources and manpower. Tactical information could 
include, for example, the short-term budget for 12 months and would show 
the budgeted machine use in terms of machine hours for each item of 
plant. The total machine hours being predetermined from the production 
budget for the period. 
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. The operational level of management requires information and 


instructions from the tactical level of management. The operational level is 
primarily concerned with the day-to-day performance of tasks and most of 
the information is obtained from internal sources. The information must be 
detailed and precise. For example, operational information would include a 


current week's report for a cost centre on the percentage capacity of the 
plant used in the period. 


3 Information systems at different business levels 


A modern organisation needs a wide range of systems to process, analyse and 


hold information. The different management decision-making levels within an 


organi 


sation need different types of information: 


Executive information system 

(EIS): gives senior executives access to internal and 
external information. Information is provided in a 
summarised form with the option to ‘drill down’ 

to a greater level of activity 


Managem Management information system 
Converts data into useful information in an 
control appropriate form for managers at all levels, allowing 


them to make effective decisions 


. Transaction processing system 
Operational TPS: a system for processing routine business 
control transactions, often in large volumes, e.g sales and 


purchase information 


As a basic idea, the systems towards the top of the pyramid will support the 
strategic decisions and they will use data from systems in the levels below. 


aa 


Decision making is an important aspect of any organisation. 


Three levels of decision making are normally identified; strategic, tactical 
and operational. Each level has different information requirements. 


Strategic decisions are long-term, complex decisions made by senior 
management. For example, a UK based supermarket chain may put a 
strategic plan in place outlining its aim to be the market leader. This plan 
is a long-term plan and the achievement of this aim will have far 
reaching implications for the whole organisation. 


Tactical decisions are medium term, less complex decisions made by 
middle management. They follow on from strategic decisions. For 
example, in order to become the market leader the supermarket chain 
may have to launch new products/services or open new branches. 
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Operational decisions are day-to-day decisions made by junior 
managers, e.g. the ordering of supplies to ensure the new product lines 
are stocked. 


Within an organisation, management information requirements can be 
classified into three different levels: strategic, tactical and operational. 


Strategic information is mainly used by directors and senior managers 
to choose between alternative courses of action, to plan the 
organisation's overall objectives and strategy and to measure whether 
these are being achieved. For example: 


. profitability of main business segments 
. prospects for present and potential markets. 


Tactical information is used by managers at all levels, but mainly at the 
middle level for tactical planning and management control activities, 
such as pricing, purchasing, distribution and stocking. For example: 


. sales analysis 
. stock levels 
. productivity measures. 


Operational information is used mainly by managers on the 
operational level such as foremen and section heads who have to 
ensure that routine tasks are properly planned and controlled. For 
example: 


. listings of debtors and creditors 
. payroll details 


. raw materials requirements and usage. 


This example refers to capital equipment use in an organisation: 


Operational information would include a current week’s report for a cost 
centre on the percentage capacity of the plant used in the period. 


Tactical information could include the short-term budget for 12 months 
and would show the budgeted machine use in terms of machine hours 
for each item of plant. The total machine hours being predetermined 
from the production budget for the period. 


Strategic information would relate to the longer-term strategy on the 
company’s market share, which in turn informs the production plan. This 
plan would be used to predetermine the level of investment required in 
capital equipment in the longer term. This process would also lead to 
investigating new methods and technology. 
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7] Test your understanding 1 — Operational level managers 

Operational level managers need information that is term and 

comes mainly from sources. 

Which words correctly complete the sentence above? 

(1) Long 

(2) Short 

(3) Internal 

(4) External 

A (1) and (4) 

B (2) and (3) 

C (1) and (3) 

D (2) and (4) 


As each level of manager needs different types of information, they will need 
different information systems to provide them with this. We will explore each of 
these systems over the next few sections. 


INFORMATION SYSTEMS TO SUPPORT DECISION MAKING 


Operational Tactical 
Programmable decisions Use variety of data from 
with specific inputs and different sources — 


Strategic 

Varied information needs 

— sometimes difficult to 

outputs. Transaction emphasis on exception predict. 

processing system reporting. 

(TPS) used. Management information 
systems (MIS) used 


MIS and Executive 
information systems 
(EIS) used. 


4 Transaction Processing Systems (TPS) 


A TPS records historic information and represents the simple automation of 
manual systems. Data will mainly be high frequency and short term. 


The TPS routinely captures, processes, stores and output the low level 
transaction data. This system is very important — data input incorrectly will affect 
every report produced using it, giving management mis-information and hence 
they will make poor decisions. 


For example, a TPS could be used to record the sales for a bookstore. At the 
end of each day, it could produce a summary of how many of each type of book 
has been sold. This would allow the operational managers to decide which 
books they need to order from their suppliers and how many books they need to 
buy in order to replenish their stocks. 
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A TPS records all the daily transactions of the organisation and 
summarises them so they can be reported on a routine basis. 


Transaction processing systems are used mainly by operational 
managers to make basic decisions. 


Examples include: 


. Sales/marketing systems — recording sales transactions and 
providing details on marketing and promotional activities 


. Manufacturing production systems — recording details of 
purchases, production and shipping of goods 


. Finance and accounting systems — maintenance of financial data 
in an organisation. The purchase ledger, sales ledger and payroll 
systems are all examples of a TPS system. 


7] Test your understanding 2 —- TPS 


Consider the following two statements: 


(i) A transaction processing system (TPS) would normally be used by 
operational-level managers. 


(ii) Data is facts and figures that have been processed in such a way 
that it has meaning to the user. 


Which of these statements is/are correct? 


A (i)only 
B (ii) only 
C Both 

D Neither 


5 Management information systems (MIS) 


() A management information system (MIS) converts data into useful 
information which is then communicated to managers at all levels and 
across all functions to enable them to make timely and effective decisions 
for planning, directing and controlling activities. 


MIS provide information to all levels of management to enable them to make 
timely and effective decisions for planning and controlling the activities for which 
they are responsible. Middle managers will find these systems particularly 
useful: 


. A MIS will collate information from individual transactions recorded in the 
accounting system to allow middle managers to control the business. 
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. Customer purchases are summarised into reports to identify the products 
and customers providing the most revenue. 


. The level of repeat business can be viewed giving an indication of 
customer satisfaction. 


. Management accounts can be produced by the system showing margins 
for individual products and customers. This will assist in setting 
individual/team rewards. 


Examples 


Management information systems can be found in almost any organisation 
above a small size. For example: 


. Car manufacturing systems summarise sales of motor vehicles, in order to 
assist in trend analysis and hiring of new workers. 


. Firm of accountants. Summarising work performed on different audit 
engagements to assist in fee negotiation. 


. Training company. Provision of details of students booked on to different 
courses to indicate the size of lecture rooms required and number of 
lecturers for each subject. 


. Manufacturing company. Provision of stock ageing analysis to determine 
the amount of stock provision in the financial statements. 


Features of a management information system 


Management information systems can be distinguished from other information 
systems within an organisation: 


. They provide support for structured decision making at all management 
levels. 


. They provide on-line access to the transaction processing systems (TPS) 
of the organisation, to give summary information on the performance of 
the organisation. 


. They provide a mainly internal focus rather than external focus, with detail 
being provided internally about the organisation itself, rather than 
externally-generated information about competitors or the overall 
economic environment. 


. If required, they can provide more detailed information about the 
organisation's operations, or individual transactions, through a ‘drill down’ 
facility. 


. An MIS produces relatively simple summary reports and comparisons, and 
does not contain the more detailed mathematical models or statistical 
technique, for example. 
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A company that operates a national chain of car showrooms could use 
an MIS for performance measurement. 


The MIS could use the information from the sales TPS to generate 
reports such as: 


. total sales for each type of car 
. total sales made by each salesperson 
. total sales by showroom or by geographic area. 


This information could be extremely useful for control and performance 
appraisal purposes. 


There are four broad types of MIS: 


. Database systems. These systems process and store information, | 


which becomes the organisation’s memory. 


. Direct control systems. Systems to monitor and report on 
activities such as output levels, sales ledger and credit accounts in 
arrears. 


. Enquiry systems. Which are based on databases, which provide 
specific information such as the performance of a department or an 
employee. 


. Support systems. Systems that provide computer-based methods | 
and procedures for conducting analyses, forecasts and 
simulations. 


6 Executive Information Systems 


Executive Information Systems (EIS) provide strategic managers with flexible 
access to internal information from the entire business, as well as relevant 
information from the external environment. 


The EIS enables senior management to easily model the entire business by 
turning its data into useful, summarised reports. The reports produced are 
usually focussed on helping management analyse performance, see trends, 
and make strategic decisions. 
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A typical report from an EIS would combine many types of data on the 
same screen and make it easier for executives to understand the 
performance of the business. 


Sales Summary Report 4 January 20X9 


Market stteres'-Inst half zont Inthe second half, sales have run ahead of 


budget by approximately 2085, Much of 
m this hasbeen due to expansion in the 


- market, though our products appear to be 
= vus Baining ground on those of our 
au competitors. 
axus 
ze We still come a close second to ZLtd in 


terms of market share, though a year ago 
their sales were consistently double ours. 


Both X Ltd and Y Ltd are losing ground all 
the time, and we may see one of them 
Sales withdraw from the market in the near 
future, 


Enterprise resource planning system (ERPS) 


Enterprise resource planning system (ERPS) integrate the data from all operations 
within the organisation, e.g. operations, sales and marketing, human resources 
and purchasing, into one single system. It ensures that everyone is working off the 
same system and includes decision support features to assist management with 
decision making. Software companies like SAP and Oracle have specialised in the 
provision of ERP systems across many different industries. 


aa 


ERP systems offer: 


. on-line/real-time information throughout all the functional areas of 
an organisation 


. standardisation of data across the entire organisation 
. common data files for all functions, thereby saving duplication. 


ERP software providers offer ERP packages for areas of the business 
such as human resources, finance and accounting, customer data, 
supplier data, manufacturing, sales and distribution. Each ERP software 
provider may also offer different functions for different industries. 


ERP Systems are installed on a Database Management System. Once 
installed, the user only enters data at one point, and the information is 
transferred automatically to other modules in the system. In effect, ERP 
systems integrate the different processes or functions in a business 
(manufacturing, inventory control, sales, distribution, accounting, human 
resources, etc.) into a common, centralised data pool that facilitates data 


sharing and eliminates information redundancy. 
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Because they are enterprise-wide, ERP systems can be useful for 
extracting performance data relating to cross-functional or multi- 
functional activities, such as: 


. supply chain management 
. activity-based costing 


. balanced scorecard performance reporting. 


Test your understanding 3 — AFT plc 


AFT plc is considering setting up a new IT system. It needs the system 
to provide both internal and external information to help the strategic 
managers monitor the performance of the entire business quickly and 
easily. 


Which type of information system is AFT planning on setting up? 
A TPS 

B EIS 
C ERPS 
D MIS 


Test your understanding 4 — ERPS and MIS 


Consider the following statements: 


(i) Management information systems often present detailed 
mathematical models and statistical analysis. 


(ii) Enterprise resource management systems are useful for cross- 
functional or multi-functional activities. 


Which of these statements is/are correct? 


A (i)only 
B (ii) only 
C Both 

D Neither 


Test your understanding 5 - ERPS and the management 


Explain how the introduction of an ERPS could impact on the role of 
management accountants. 
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8 Customer Relationship Management (CRM) Systems 


CRM is an approach to build and sustain long term business with customers. 


It consists of the processes a company uses to track and organise its contacts 
with its current and prospective customers. 


CRM software is used to support these processes; information about customers 
(such as their order history, personal information — address) and customer 
interactions can be entered, stored and accessed by employees in different 
company departments. 


The Customer Relationship Management Development Process 


Relationships with customers are slowly built over time. The key is to retain the 
highest proportion of the customers in the business. The main stages of 
developing and maintaining appropriate customer relationships are illustrated 
below: 


(1) Phase 1- Selection: 


Identify the customers to be targeted through the normal Segmentation, 
Targeting and Positioning Process. Some form of market research may 
need to be carried out to ensure that the right customers are targeted. 


(2) Phase 2- Acquisition: 


To get new customers, companies must remember that first impressions 
last — so this stage is critical — although costs of getting this customer 
need to be minimised. 


(3) Phase 3- Retention: 


Retention is the ultimate objective of CRM systems particularly since it 
costs more to get a new customer than to retain an existing one. Retention 
requires an in-depth understanding of the needs of the customer so that 
products and services are tailored to his or her specific requirements. 


Some lock in strategies are normally used such as is the case for loyalty 
schemes that are widely popularised by supermarkets, vendors of fast 
moving consumer goods and airlines. 


(4) Phase 4- Extension: 


Retention results in the generation of additional sales from the customers 
with whom the organisation has built a relationship. 


Additional sales may be generated either by reselling the same product 
(ex selling a renewal of a motor insurance policy), cross-selling (ex selling 
a home insurance policy to an existing customer having a motor insurance 
policy) or even up-selling (ex encouraging a customer to upgrade their 
motor insurance policy from a third party only cover to a fully 
comprehensive cover). 
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After-sales service 


Using technology to provide answers to frequently asked questions, make 
and handle complaints. This service should help retain customers. 


Newsletters, special offers for established customers and targeted emails 
should also boost customer retention. 


Test your understanding 6 — Different Information Systems 


There are a number of different information systems that may be used 
within organisations. These include: 


A Customer relationship management systems 
B Transaction processing systems 

C Executive information systems 

D Management information systems 


Required: 


Identify which of the above systems is associated with each of the 
following descriptions, by selecting A, B, C or D. 


(i) | Converts information about basic transactions into information that 
will help tactical managers control the organisation. 


(ii) Records all the daily transactions within the organisation and 
summarises them periodically. 


(iii) The processes a company uses to track and organise its contacts 
with its current and prospective customers. 


(iv) Provides internal and external information to strategic managers, 
enabling modelling of the entire business. 


Test your understanding 7 — Historical analysis 


A business has recently installed an information system that allows 
historical analysis of the business results as well as creation of budgets 
and predictions about future operations. 


What type of information system has the business installed? 
A A transaction processing system 

B An enterprise resource management system 

C A management information system 
D 


A customer relationship management system 
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9 Big Data 


There are several definitions of Big Data, the most commonly used referring to 
large volumes of data beyond the normal processing, storage and analysis 
capacity of typical database application tools. 


Although Big Data does not refer to any specific quantity, the term is often used 
when speaking about petabytes and exabytes of data. Data can be in the form 
of either structured or unstructured data: 


. Structured data: Data that is contained within a field in a data record or 
file (e.g. databases, data warehouses and spreadsheets). A data 
warehouse is a store of consolidated data from multiple sources, where 
everything is archived and ordered in a defined way — the products are 
inside containers, the containers on shelves, the shelves are in rows, and 
so on. This is the way that data is stored in a traditional data warehouse. 


. Unstructured data: Data that is not easily contained within structured 
data fields, such as pictures, videos, webpages, PDF files, emails or 
blogs. Often, unstructured data is stored in ‘data lakes’. A data lake 
contains data in its rawest form — fresh from capture, and unadulterated by 
processing or analysis. 


The definition of Big Data can be extended to incorporate the types of data 
involved. Big Data will often include much more than simply financial 
information and can involve other organisational data which is operational in 
nature along with other internal and external data which is often unstructured in 
form. 


One of the key challenges of dealing with Big Data is to identify repeatable 
business patterns in this unstructured data, significant quantities of which is in 
text format. Managing such data can lead to significant business benefits such 
as greater competitive advantage, improved productivity and increasing levels 
of innovation. 
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The ACCA global website (https://www.accaglobal.com/) offers a technical 
article on Big Data for ACCA Performance Management students 
(https://www.accaglobal.com/my/en/student/exam-support- 
resources/professional-exams-study-resources/p5/technical-articles/big-data- 
pm.html) 


The five V's 


The five V’s represent the defining characteristics of Big Data: 


Velocity 


Data is now streaming from sources such as social media sites at a virtually 
constant rate. Current processing servers are often unable to cope with this flow 
or to generate meaningful real-time analysis. 


Volume 


More sources of data, together with an increase in data generation in the digital 
age, combine to increase the volume of data to a potentially unmanageable 
level. 


Variety 

Traditionally, data was structured and in similar and consistent formats such as 
Excel spreadsheets, or standard databases. Data can now be generated and 
collected in a huge range of formats including rich text, audio, images and GPS 
data, video files, etc. 


It is estimated that 80% of the data in the world today is unstructured and at first 
glance does not show any indication of relationships. Big Data algorithms sort 
data files in a structured manner and examine them for relationships. 
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Veracity 


Because of so many different sources of data, there is an increased risk of 
inaccuracies. Data quality is less controllable: for instance, Twitter data includes 
colloquial speech, hashtags, abbreviations, and spelling mistakes or typos. 

Big data and analytics technology now allows us to work with these types of 
data. The volumes involved often make up for the lack of quality or accuracy. 
Big Data involves working with all degrees of quality or credibility, since the 
‘volume’ factor usually results in a shortage of quality. 


Value 


All the volumes of fast-moving data of different variety and veracity have to be 
turned into value for business users. 


Embarking on ‘big data’ projects without a clear understanding of the business 
value it will bring is dangerous. Value denotes the added value for 
companies. Many companies have recently established their own data 
platforms, filled their data pools and invested a lot of money in infrastructure. 
It is now a question of generating business value from their investments. 


LT Test your understanding 8-5 Vs 
The definition of Big Data is most commonly based on the ‘5-Vs’ model. 
Which THREE of the following statements are true? 


(1) ‘Variety’ refers to the huge amount of data produced. The amount 
of data is so large that it data can no longer be saved or analysed 
using conventional servers and data processing methods. 


(2) ‘Velocity’ refers to the speed with which the data is generated, 
analysed and reprocessed. 


(3) Veracity refers to the authenticity and credibility of the data. 
Big Data involves working with all degrees of quality. This is 
because of the enormous amount of data available, which is 
usually paired with a shortage of quality. 


(4) Value refers to the added value that Big Data can bring for 
companies. 


7] Test your understanding 9 — Facebook Analytics 


Facebook was launched in February 2004, and as at November 2021 it 
had over 2.9 billion active monthly users. Facebook estimates that over 
90 million accounts are fake, despite a regular effort to remove fake 
accounts. Every month about 14 million new monthly active users are 
added as the social media site’s growth continues. 


Every minute Facebook’s users upload over 130,000 photographs, post 
over 290,000 status updates and generate over 4 million “likes”. In total, 
this creates over 4 petabytes of new data every day. 
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Facebook uses sophisticated analytical tools to measure this data to 
create a detailed insight into the activity of its users. This allows their 
advertisers to target specific audiences using precise segmentation 
tools. 


In addition to analysing this internal data, Facebook also has the 
capability to identify other websites that a user has visited by tracking 
cookies located on their individual device. Computer IP addresses and 
mobile phone tracking technology can even identify a user’s location. 


As a result of this focused advertising strategy roughly 1%—-3% of users 
that view an advert will usually click on the links provided and visit the 
corresponding website. Approximately 70% of social media traffic now 
comes via Facebook. 


This success creates over $9 billion of advertising revenue for the 
company every month. 


Required: 


Explain the challenges that Big Data creates for Facebook. 


Uses of Big Data 
Examples of data which may input into Big Data systems include: 


social network traffic 


. web server logs 

. traffic flow monitoring 

. satellite imagery 

. streamed audio content 

. banking transactions 

. audio downloads 

. web pages content 

. government documentation 

. GPS tracking 

. telemetry from consumer and commercially operated vehicles 


. financial market data. 


KAPLAN PUBLISHING 


PA 


Chapter 3 


Consumer facing organisations monitor social media activity to gain 
insight into customer behaviour and preferences. This source can also 
be used to identify and engage brand advocates and detractors and 
assess responsiveness to advertising campaigns and promotions. 


Sports teams can use data of past fixtures to tracking tactics, player 
formations, injuries and results to inform future team strategies. 


Manufacturing companies can monitor data from their equipment to 
determine usage and wear. This allows them to predict the optimal 
replacement cycle. 


Financial Services organisations can use data on customer activity to 
carefully segment their customer base and therefore accurately target 
individuals with relevant offers. 


Health organisations can monitor patient records and admissions to 
identify risk of recurring problems and intervene to avoid further hospital 
involvement. 


Big Data: Benefits 


Why is Big Data so important? 


Several major business benefits arise from the ability to manage Big Data 
successfully: 


(1) Driving innovation by reducing time taken to answer key business 
questions and therefore make decisions 


(2) Gaining competitive advantage 


(3) Improving productivity. 


Delivery company UPS equips its delivery vehicles with sensors which 
monitor data on speed, direction, braking performance and other 
mechanical aspects of the vehicle. 


Using this data to optimise performance and routes has led to significant 
improvements, including: 


(i) | Over 15 million minutes of idling time were eliminated in one year, 
saving 103,000 gallons of fuel. 


(ii) 1.7 million miles of driving were also eliminated in the same year, 
saving a further 183,000 gallons of fuel. 
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Big Data: Risks 


There are risks associated with Big Data: 


(1) Availability of skills to use Big Data systems, which is compounded by 
he fact that many of the systems are rapidly developing and support is not 
always easily and readily available. There is also an increasing need to 
combine data analysis skills with deep understanding of industry being 
analysed and this need is not always recognised. 


(2) Security of data is a major concern in the majority of organisations and if 
he organisation lacks the resource to manage data then there is likely to 
be a greater risk of leaks and losses. 


(3) Data Protection issues as organisations collect a greater range of data 
rom increasingly personal sources (e.g. Facebook). 


It is important to recognise that just because something CAN be measured, this 
does not necessarily mean it should be. There is a risk that valuable time is 
spent measuring relationships that have no organisational value. 


e.g] 


It is widely reported that Walmart tracks data on over 60% of adults in 
the US, including online and in-store purchasing patterns, Twitter 
interaction and trends, weather reports and major events. The company 
argues that this gives them the ability to provide a highly personalised 
customer experience. 


Walmart detractors criticise the company's data collection as a breach 
of human rights and believe the company uses the data to make 
judgements on personal information such as political view, sexual 
orientation and even intelligence levels. 


10 Big Data Management and analytics 


Big Data management is the storage, administration and control of vast 
quantities of both structured and unstructured data. 


The main aim of Big Data management is to ensure the data stored is of high 
quality and accessible. Effective Big Data management can process and 
analyse large sets of data from a variety of relatively new sources, such as 
social media sites. 


New technologies combine traditional data warehouses with Big Data systems 
in a robust data warehousing architecture. 


Big Data analytics is the process of scrutinising Big Data to identify patterns, 
correlations, relationships and other insights. This information can have a wide 
reaching effect on the organisation’s competitive strategy and marketing 
campaigns and can therefore have a direct impact on future profitability. 
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Big Data sources may not fit into currently available data warehouses. 

Big Data analytics may require more advanced software tools than those 
commonly used in traditional data mining. Open source technologies such as 
Hadoop are increasingly utilised to manage the constantly evolving data 
processing requirements of Big Data. 


Hadoop is an open source programming framework which enables the 
processing of large data sets from the ‘Data’ phase of the Big Data pyramid, to 
the ‘Information’ phase. It does so by utilising multiple servers simultaneously. 


The Big Data Pyramid 


The Big Data pyramid describes the relationship between data, information, 
knowledge and wisdom (‘DIKW’ pyramid, Milan Zeleny, 1987). It defines a 
sequence of efforts; It is a model representing structural and functional 
relationships between data, information, knowledge, and wisdom. 


“Typically information is defined in terms of data, knowledge in terms of 
information, and wisdom in terms of knowledge” (Jennifer Rowley, “The wisdom 
hierarchy: representations of the DIKW hierarchy”, Journal of Information and 
Communication Science, 2007). 


However important data analytics is, it is not in itself the end purpose, but more 
part of a broader process as described in the pyramid: 


KNOWLEDGE MANAGEMENT 

p Know why 
Focus: 
nate = 
Organise 
Apply I Know how 
Transfer z 


DOUN 


INFORMATION MANAGEMENT 
Information Knowwhat 
Focus: 
Collect 
= - 
Disseminate 
Store Know nothing 
Display 


Protect 


Each step up the pyramid answers questions about, and adds value to, 
the initial data. 


‘Data’ is the foundation of the pyramid. Data is a collection of unprocessed facts 
and items, such as text and numbers, videos, pdf files, and data from GPS 
systems. Within a company, data usually sits close to an IT function and is 
managed by IT professionals, who are traditionally concerned with its physical 
storage and security. 
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But we need to move from these disconnected, raw data entries to ‘information’, 
through a process of data mining. Data mining is the process of identifying 
trends and patterns in large sets of data. Data mining also identifies 
relationships such as associations (where several events are connected), 
sequences (where one event leads to another) and correlations. 


Therefore, data mining turns raw data into useful information. It involves various 
methods: statistics, machine learning, and database systems. ‘Information’ is 
data that has been processed to make it relevant and useful. Data becomes 
information after individual data items have been processed and subjected to 
analysis. This analysis is carried out to identify the meaning of these data items, 
their structure and context, as well as the relationships between them. 


The information obtained through the data mining process can then be further 
processed and used to support decision-making. Further up the pyramid, 
‘knowledge’ is information converted into something businesses can learn from. 


‘Wisdom’ ultimately leads to insight and the ability to make relevant appropriate 
business decisions. 


Each step up the pyramid answers questions about, and adds value to, the 
initial data: 


The ability to apply knowledge towards particular goals 


business is growing, we will 
ate the launch of our product 


Information applied to answer 'why' questions 


Data used and contextualised as answers to 


INFORMATION: Facts put in context. For example, a list of addresses of the new 
"what, who, where, when’ questions 


‘competitors that are registered in the same region/geographical area as us, 


Discrete, objective facts obtained from 
collection of facts. For example, a collection/list of addresses sensors or surveys 


11 Predictive analytics: data mining to predict future events 


Predictive analytics provides businesses with valuable insights based on past 
data which allow analysts to extrapolate from the past to assume behaviours 
and outcomes in the future. 


Predictive analytics uses statistical models developed from past, unstructured, 
raw data. Predictive analytics provide analysts with the tools (mainly statistical 
techniques) to estimate future outcomes based on the insights derived from 
past data. 
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The airline industry 


The airline industry was one of the earliest participants in using big data 
analytics. 


Airlines are awash with data, much of it unstructured. Airlines have been 
able to use big data techniques to solve, among other objectives, how to 
recognise and enhance customer value and how to cultivate high-value 
customers. 


Because the costs of storing and processing data dropped — even as 
airlines collect more and more of it — it has become easier for airlines to 
act on it. At United Airlines, roughly a terabyte of customer data is 
floating around at any given time within its systems. 'We don't keep it all' 
says the company's vice president of e-commerce. 'We have to be 
selective about what we grab. For the data that is selected, a real-time 
decision engine does the crunching to turn it into something useful.’ 


The airline looks at who the customer is and his/her propensity to buy 
certain products. More than 150 variables about that customer — prior 
purchases and previous destinations among them — are now assessed 
in real time to determine an individual's likely actions, rather than an 
aggregated group of customers. 


In the past, airlines were slow at reacting to changing market conditions, 
usually relying on historical data to forecast future demand. But, in an 
ever changing competitive and consumer market, this can lead to costly 
mistakes. Redeploying aircraft and staff is expensive and flying on 
routes that are only partly full can be inefficient in terms of both fuel and 
staff costs; whilst missing out on other, more profitable opportunities can 
have an even bigger adverse impact on airline performance. 


Big data allows the industry to be more proactive in predicting market 
demand and market trends, allows airlines to avoid costly last-minute 
cancellations and can even tailor flights to the needs of particular 
customers (such as reacting to accessibility and health issues of 
customers planning to fly). It does this by using big data to predict and 
manage the flow of passengers, the associated flow of engineering 
(having the correct craft at the correct gate etc.) and the flow of staff. 
This often relies on dedicated big data teams. 
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Another area in which the effects of big data technology has been 
employed by airlines is in giving more and better information to 
customers. For example, Delta Airlines realised it had a vast amount of 
tracking data available and in 2013 it launched an application allowing 
customers to track their bags from their mobile devices. The Fly Delta 
app has evolved as customer requirements evolved — in 2015, Delta 
was the first US airline to offer Apple Pay through its app, whilst in 2020 
the app gave customers access to airport wayfinding maps, and the 
ability to keep up with boarding pass and flight details, even when a 
reliable Wi-Fi or cellular connection isn’t available. These innovations 
not only create customer satisfaction and loyalty but also generate even 
more useful data for the airline. 


The data held by airlines is increasingly valuable. In fact, during the 
global covid-19 pandemic both United Airlines and American Airlines 
raised loans that were secured on the value of their customer data. 
United Airlines customer data was valued at $20bn at a time when the 
company itself was valued at only $9bn. 


Supermarkets 


You might not be surprised to learn data collection and analysis are 
playing an integral part in the retail strategies that are more involved and 
subtle than a raw fight on price alone. 


Technology, or more precisely the vast amount of big data that grocery 
retailers can now collect on our spending and shopping habits and 
analyse, has certainly grown to play a more critical role in their quest for 
market share and price supremacy. 


Pricing is very data intensive and has a number of elements to it. The 
real battle is not on price matching but instead on using price as a 
means to build trust and ultimately loyalty with customers. To that aim, 
the ultimate challenge facing supermarkets is how to integrate data from 
a whole host of areas — from competitive market information from third 
party providers, loyalty card data and a single view of each customer's 
transactions across an entire rage of channels — to offer personalised 
promotions on the right products to the right customers at the right time. 


Tesco plc, the British supermarket chain, is currently one of the most 
profitable retailers in the world with outlets in thirteen countries. Tesco 
was one of the first companies to embrace, and benefit from, big data 
analytics. Back in 1995, Tesco introduced the Club card, its own loyalty 
scheme. Most competitors used it only as a means to target discounts 
and coupons and so quickly abandoned the scheme as unprofitable. 
Tesco, however, realised the value of the insight it would be getting into 
its customers’ behaviours and now receives detailed data on two-thirds 
of all shopping baskets. 
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Tesco segmented customers into appropriate groups. This meant that 
they could be more targeted in the mailing of vouchers and coupons (the 
rate of coupon redemption shot up from 3% to 70%) but also that it could 
launch new product lines according to customer demands. 


Using all this data Tesco started trying to convert the non-buyers. 

E.g. finding that recent parents were spending their money elsewhere, 
they launched a Baby Club and ended up capturing 24% of the baby 
market. 


Seeing that its analytics approach worked, Tesco started applying it to 
other fields also. One example is its optimised stock keeping system 
which forecasts sales by product for each store based on historical sales 
and weather data. Through predictive analytics Tesco manages to save 
a huge amount of stock that would otherwise expire and thus be wasted. 
In another instance, Tesco found that its management of the fridge and 
store temperatures was sub-optimal and thus enabled significant 
savings in energy costs. 


Scepticism 


It is important to remember that data analytics cannot be relied upon to ‘predict’ 
the future with absolute certainty. Business managers should therefore be 
sceptical and recognise the limitations of such analytics. Predictions can only be 
based on reasonable probabilities and assumptions. 


ea 


The arbitrary nature of predictive analysis initiatives undertaken by 
nearly half of the councils in the UK has been highlighted. These 
councils use computer algorithms to help make decisions about benefit 
claims, and about who gets school places and social housing. This is 
despite concerns about the reliability of the analytics process, and of its 
results. 


One of the most used algorithms is for risk-based verification. This is a 
process in which claims for housing and council tax are automatically 
processed to determine the likelihood of fraud. Those considered higher 
risk are slowed down, and applicants are asked to provide more 
evidence. 


The program is still being used by Council X. However, in 2018, the 
results were found to be 26% accurate at finding low-risk claims, 36% 
accurate for medium-risk claims and had a 40% accuracy rate for high- 
risk ones. The service operates at a significant cost. 
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Council Y uses an algorithm to allocate social housing. Answers are 
submitted and a points-based system then decides which category to 
place people into. The council uses a housing software to sort 
candidates into groups. The software vendor stressed it was not 
involved in banding and assessment criteria — that is established by the 
councils themselves. 


A non-profit group looking at algorithmic decision-making processes 
commented that while the council should be praised for its transparency, 
“there seems to be ample room for arbitrariness”. “There will never be a 
way to objectively define who should be first in line for affordable 
housing. Transparent algorithms can help, but so can professional 
caseworkers who take the time to discuss with the applicants. 
Revealingly, none of the criteria in the list concerns the wishes of the 
applicants. Instead, they attempt to define the ‘good pauper’, much like 
in previous centuries.” 


Council Y’s representative said: “Applications are assessed and 
prioritised based on answers submitted by customers around their own 
individual circumstances on our online housing application portal, and 
then assessed in line with the allocation policy. A final check of the 
application is manually carried out.” 


Council Z, which used a company at a significant cost to process new 
claims, said the service was terminated, as the council was not satisfied 
with the reliability or fairness of its results. It further commented: 
“Councils have been trying to improve how they use data in recent 
years, and predictive analytics is just one example of this. Good use of 
data can be hugely beneficial in helping councils make services more 
targeted and effective ... But it is important to note that data is only ever 
used to inform decisions and not to make decisions for councils.” 
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12 Chapter summary 


Types of information 
systems 


Transaction Processing Levels of information 
systems © Strategic 
e Tactical 
© Operational 


Management Information Systems 
e Database systems 

© Direct Control Systems 

e Enquiry Systems 

* Support Systems 


Information systems Executive Information 


and data analytics 


Systems 


Big Data 
e Benefits 
e Risks 
e Users 


Enterprise Resource 
Planning Systems 


Customer Relationship 
Management Systems 
e CRM Development Process 
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Test your understanding answers 


Test your understanding 1 — Operational level managers 


The correct answer is B — they need short-term information from 
internal sources. 


Test your understanding 2 —- TPS 


The correct answer is A — A TPS is a low-level system that 
summarises internal information, such as transactions. This would be 
used by either junior or operational level managers. The definition given 
for data is actually that of information. Be careful not to get the two 
confused! 


Test your understanding 3 — AFT plc 


The correct answer is B 


AFT is planning on setting up an Executive Information System (EIS), 
that processes both internal and external information to enable strategic 
decisions. 


Test your understanding 4 -— ERPS and MIS 


The correct answer is B — (i) is incorrect - Management information 
systems produce simple summary reports, rather than include 
mathematical models and statistical analysis. 
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7] Test your understanding 5- ERPS and the management 


The introduction of ERPS has the potential to have a significant impact 
on the work of management accountants. 


. The use of ERPS causes a substantial reduction in the gathering 
and processing of routine information by management 
accountants. 


. Instead of relying on management accountants to provide them 
with information, managers are able to access the system to obtain 
the information they require directly via a suitable electronic access 
medium. 


. ERPS perform routine tasks that not so long ago were seen as an 
essential part of the daily routines of management accountants, for 
example perpetual inventory valuation. Therefore, if the role of 
management accountants is not to be diminished, then it is of 
necessity that management accountants should seek to expand 
their roles within their organisations. 


. Management accountants may be involved in interpreting the 
information generated from the ERPS and to provide business 
support for all levels of management within an organisation. 


(TT Test your understanding 6 — Different information systems 


(i) | Converts information about basic transactions into information that 
will help tactical managers control the organisation. 


D Management information systems 


(ii) Records all the daily transactions within the organisation and 
summarises them periodically. 


B Transaction processing systems 


(iii) The processes a company uses to track and organise its contacts 
with its current and prospective customers. 


A Customer relationship management systems 


(iv) Provides internal and external information to strategic managers, 
enabling modelling of the entire business. 


C Executive information systems 


LT Test your understanding 7 — Historical analysis 


Answer C 


A management information system provide computer-based methods 
and procedures for conducting analyses, forecasts and simulations. 
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Test your understanding 8-5 Vs 


Statements (2),(3) and (4) are correct. 


Statement (1) is not correct: it refers to the ‘volume’ characteristic, not 
the ‘variety’. ‘Variety’ refers to the diversity of data types and data 
sources. 


Test your understanding 9 — Facebook Analytics 


Volume 


Facebook has over 2.9 billion active monthly users, creating 4 petabytes 
of data every day. It is therefore crucial that the company has expansive 
data warehouse facilities available to cope with it colossal volume of 
data created. 


Velocity 


Every 60 seconds Facebook's users upload over 130,000 photographs 
and post over 290,000 status updates. Therefore, Facebook needs to 
have the facilities available to capture this data which is occurring at an 
immense speed. 


Variety 


Internal data includes photographs, status updates and “liked” pages. 
In addition to this Facebook captures external data from user’s devices 
and location tracking technology. Therefore, they need to have the 
capabilities of integrating all of this information which has come from a 
variety of sources. 


Veracity 


Capturing external data may create difficulties verifying the 
trustworthiness of information collected. There are also over 90 million 
fake profiles which create data that may not have a legitimate use. 


Conclusion 


Overall Facebook faces enormous challenges due from the Big Data 
being analysed and its ability to meet those challenges will determine 
the company’s sustainable competitive advantage. 
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Chapter learning objectives 


Upon completion of this chapter you will be able to: 


. Identify appropriate cost drivers under ABC. 
. Calculate costs per driver and per unit using ABC. 


. Compare ABC and traditional methods of overhead 
absorption based on production units, labour hours or 
machine hours. 


. Derive a target cost in manufacturing and service industries. 


. Explain the difficulties of using target costing in service 
industries. 


. Suggest how a target cost gap might be closed. 


. Identify the costs involved at different stages of the life-cycle. 


. Derive a life-cycle cost or profit in manufacturing and service 
industries. 


. Identify the benefits of life-cycle costing. 
. Discuss and apply the theory of constraints. 


. Calculate and interpret a throughput accounting ratio 
(TPAR). 


. Suggest how a TPAR could be improved. 


. Apply throughput accounting to a multi-product decision- 
making problem. 
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. Discuss the issues organisations face in the management of 
environmental costs. 


. Describe the different methods an organisation may use to 
account for its environmental costs. 


. Discuss the issues organisations face in accounting for 
environmental and sustainability factors. 


. Discuss the role of the management accountant in 
supporting the business to develop sustainable practices. 


accounting techniques in different business 
contexts to effectively manage and use 

PER resources. Working through this chapter 
should help you understand how to 
demonstrate that objective. 


] 
One of the PER performance objectives | 
O (PO12) is to apply different management | 
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TRADITIONAL AND ADVANCED 
COSTING METHODS 
ABC [ee TARGET LIFE-CYCLE | | ENVIRONMENTAL 
ACCOUNTING COSTING COSTING ACCOUNTING SPST 


1 Reasons for the development of ABC 


Absorption costing (covered in ‘Management Accounting’ (MA) and in the first 
chapter of this book) is based on the principle that production overheads are 
driven by the level of production. 


This is because the activity level in the OAR calculation can be units, labour 
hours or machine hours. 


These all increase as the level of production increases. This was true in the 
past, because businesses only produced one simple product or a few simple 
and similar products. The following points should be remembered: 


. Overheads used to be small in relation to other costs in traditional 
manufacturing 


In addition, production overheads, such as machine depreciation, will have 
been a small proportion of overall costs. This is because production was 
more labour intensive and, as a result, direct costs would have been much 
higher than indirect costs. A rough estimate of the production overhead 
per unit was therefore fine. 


. Overheads are now a larger proportion of total costs in modern 
manufacturing 


Manufacturing has become more machine intensive and, as a result, the 
proportion of production overheads, compared to direct costs, has 
increased. Therefore, it is important that an accurate estimate is made of 
the production overhead per unit. 


. The nature of manufacturing has changed. Many companies must now 
operate in a highly competitive environment and, as a result, the diversity 
and complexity of products has increased. 
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2 Comparing ABC with traditional methods 


Traditional systems measure accurately volume-related resources that are 
consumed in proportion to the number of units produced of the individual 
products. Such resources include direct materials, direct labour, energy, and 
machine-related costs. 


However, many organisational resources exist for activities that are unrelated to 
physical volume. Non-volume related activities consist of support activities such 
as materials handling, material procurement, set-ups, production scheduling 
and first item inspection activities. 


Traditional product-cost systems, which assume that products consume all 
activities in proportion to their production volumes, thus report distorted product 
costs. 


So, although both traditional absorption costing and activity-based costing 
systems adopt a two-stage allocation process, the differences can be listed as 
follows: 


(1) For overhead allocation, ABC establishes separate cost pools for 
support activities such as material handling. As the costs of these activities 
are assigned directly to products through cost driver rates, 
reapportionment of service department costs is avoided. 


Traditional costing: 


Service Production Product 
Departments Departments Lines 
Stage 1 Stage 2 


Assigning costs using Absorbing costs using 
measures of service usage a measure of volume 
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ABC: 

Service Department Activity Cost Product 
& factory overheads Pools Lines 

Stage 1 Stage 2 

—O > 

Assigning IS 8 on 
individual activities using cost drivers 


(2) Overhead absorption into products is where the main difference lies 
between ABC and traditional costing. Traditional absorption costing uses a 
volume based measure (e.g. labour hours or machine hours) to charge 
overhead to products, whereas ABC uses many cost drivers as absorption 
bases (e.g. the number of orders, or the number of despatches). 


(3) The use of cost drivers is the main idea behind ABC as they highlight 
what causes costs to increase — for example, the number of orders to 
suppliers each product incurs. Overheads that do not vary with 
volume/output, but with some other activity, should be traced to products 
using ABC cost drivers. Traditional absorption costing, on the other hand, 
allows overheads to be related to products in more arbitrary ways — 
therefore producing less accurate product costs. 


Consider two hypothetical plants turning out a simple product: Ball-point 
pens. The factories are the same size and have the same capital 
equipment. 


Every year, plant | makes 1 million units of only one product: blue pens. 


Plant Il, a full-line producer, also produces blue pens, but only 100,000 
a year. Plant II also produces a variety of similar products: 80,000 black 
pens, 30,000 red pens, 5,000 green pens, 500 lavender pens, and so 
on. In a typical year, plant II produces up to 1,000 product variations, 
with volumes ranging between 100 and 100,000 units. Its aggregate 
annual output equals the 1 million pens of plant I. 
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The first plant has a simple production environment and requires limited 
manufacturing support facilities. With its higher diversity and 
complexity of operations, the second plant requires a much larger 
support structure. For example 1,000 different products must be 
scheduled through the plant, and this requires more people for: 


. scheduling the machines 

. performing the set-ups 

. inspecting items 

. purchasing, receiving and handling materials 

. handling a large number of individual requests. 


Expenditure on support overheads will therefore be much higher in the 
second plant, even though the number of units produced and sold by 
both plants is identical. Furthermore, since the number of units produced 
is identical, both plants will have approximately the same number of 
direct labour hours, machine hours and material purchases. The much 
higher expenditure on support overheads in the second plant cannot 
therefore be explained in terms of direct labour, machine hours operated 
or the amount of materials purchased. 


Traditional costing systems, however, use volume bases to allocate 
support overheads to products. In fact, if each pen requires 
approximately the same number of machine hours, direct labour hours 
or material cost, the reported cost per pen will be identical in plant Il. 
Thus blue and lavender pens will have identical product costs, even 
though the lavender pens are ordered, manufactured, packaged and 
despatched in much lower volumes. 


The small-volume products place a much higher relative demand on the 
support departments than low share of volume might suggest. Intuitively, 
it must cost more to produce the low-volume lavender pen than the high- 
volume blue pen. Traditional volume-based costing systems therefore 
tend to over-cost high-volume products and under-cost low-volume 
products. To remedy this discrepancy ABC expands the second stage 
assignment bases for assigning overheads to products. 


Calculating the full production cost per unit using ABC 


There are five basic steps: 
Step 1: Identify the organisation’s major activities. 


We can then group the production overheads incurred into cost pools according 
to how they are driven. A cost pool is a collection of overhead costs associated 
with each of the specific activities identified. 


Step 2: Identify cost drivers for each activity, i.e. what causes the costs related 
to this activity to be incurred. 


A cost driver is a factor that influences (or drives) the level of cost. 
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Step 3: Calculate a cost driver rate for each activity. 


The cost driver rate is calculated in the same way as the absorption costing 
OAR. 


However, a separate cost driver rate will be calculated for each activity, by 
taking the activity cost and dividing by the total cost driver volume. 


Step 4: Absorb the activity costs into the product. 
The activity costs should be absorbed back into the individual products. 
Step 5: Calculate the full production cost and/ or the profit or loss. 


Some questions ask for the production cost per unit and/ or the profit or loss per 
unit. 


Other questions ask for the total production cost and/ or the total profit or loss. 


Fel 


Saturn, a chocolate manufacturer, produces three $ 
products: 


. The Sky Bar, a bar of solid milk chocolate. 
. The Moon Egg, a fondant filled milk chocolate egg. 


. The Sun Bar, a biscuit and nougat based chocolate 

bar. 
Information relating to each of the products is as follows: 
Sky Moon Sun 


Bar Egg Bar 
Direct labour cost per unit 


($) 0.07 0.14 0.12 
Direct material cost per 

unit ($) 0.17 0.19 0.16 
Actual production/sales 

(units) 500,000 150,000 250,000 
Direct labour hours per 

unit 0.001 0.01 0.005 
Direct machine hours per 

unit 0.01 0.04 0.02 
Selling price per unit ($) 0.50 0.45 0.43 
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Production overheads were as follows: 


$ 
Machining costs 5,000 
Component costs 15,000 
Set-up costs 30,000 
Packing costs 30,000 
Production overhead (as per illustration 1) 80,000 


Cost driver data: 


Sky Bar Moon Egg Sun Bar 
Actual production/sales units 500,000 150,000 250,000 


Machine hours per unit 0.01 0.04 0.02 

Number of production set- 

ups 3 1 26 

Number of components 4 6 20 

Number of customer orders 21 4 25 
Required: 


Using ABC, calculate the full production cost per unit and the profit per 
unit for each product. Comment on the implications of the figures 
calculated. 


Step 1: Group production overheads into activities, according to how 
they are driven. 


This has been done above. The $80,000 production overhead was split 
into four different activities (cost pools). 


Step 2: Identify cost drivers for each activity, i.e. what causes these 
activity costs to be incurred. 


Activity Cost driver 

Machining costs Number of machine hours 
Component costs Number of components 
Set-up costs Number of set-ups 


Packing costs Number of customer orders 
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Step 3: Calculate an OAR for each activity 


$5,000 machining costs 
16,000 machine hours (as per former illustration) 


OAR machining costs = 


= $0.31 per machine hour 


$15,000 component cost 


OAR component costs “a +6 + 20) = 30 components 


= $500 per component 


OAR set isi $30,000 set-up costs 
set-up costs "34 1 + 26) set-ups 
= $1,000 per set-up 
$30,000 packing costs 
(21 + 4 + 25) orders 


= $600 per order 


OAR packing costs = 


Step 4: Absorb the activity costs into the product 
Sky Bar Moon Egg Sun Bar 


$ $ $ 
Machining costs ($) = 1,550 1,860 1,550 
$0.31 x machine hours 
Component costs ($) = 2,000 3,000 10,000 
$500 x components 
Set-up costs ($) = 3,000 1,000 26,000 
$1,000 x set-ups 
Packing costs ($) = 12,600 2,400 15,000 


$600 x orders 

Total production overhead ($) 19,150 8,260 52,550 
Units produced 500,000 150,000 250,000 
Production overhead per unit ($) 0.04 0.06 0.21 


Step 5: Calculate the full production cost and the profit or loss, using 
Activity-Based Costing 


Sky Bar Moon Egg Sun Bar 


$ $ $ 
Direct labour cost per unit 0.07 0.14 0.12 
Direct material cost per unit 0.17 0.19 0.16 
Production overhead per unit 0.04 0.06 0.21 
Full production cost per unit 0.28 0.39 0.49 
Selling price per unit 0.50 0.45 0.43 
Profit/(loss) per unit 0.22 0.06 (0.06) 
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Outcome of ABC 
Sky Bar Moon Egg Sun Bar 


$ $ $ 
Profit/loss per unit, using 
traditional Absorption costing 0.21 (0.08) 0.05 
Profit/loss per unit, using ABC 0.22 0.06 (0.06) 


When comparing the results of absorption costing and ABC, the Sky Bar 
is slightly more profitable. The real surprise is the results for the Moon 
Egg and the Sun Bar. The Moon Egg is now profitable and the Sun Bar 
is now loss making. This is because the production overheads have 
been absorbed in a more accurate way. 


For example: 


. There are twenty components in a Sun Bar, compared with only six 
in a Moon Egg. It is therefore fair that the Sun Bar receives more of 
the component cost. 


. There are only four orders for the Moon Eggs but twenty five for the 
Sun Bar. It is therefore fair that the Sun Bar receives more of the 
packing costs. 


ABC absorbs overheads more accurately and should therefore result in 
better decision making. The managers at Saturn should be concerned 
about the Sun Bar and not the Moon Egg, as was previously thought. 
They will now have to decide if it is possible to control the Sun Bar costs 
and/or increase the selling price. If not, they may decide to stop selling 
the product. 


Test your understanding 1 — Cabal 


Cabal makes and sells two products, Plus and Doubleplus. The direct 
costs of production are $12 for one unit of Plus and $24 per unit of 
Doubleplus. 


Information relating to annual production and sales is as follows: 


Plus Doubleplus 
Annual production and sales 24,000 units 24,000 units 
Direct labour hours per unit 1.0 1.5 
Number of orders 10 140 
Number of batches 12 240 
Number of setups per batch 1 3 
Special parts per unit 1 4 
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Information relating to annual production and sales is as follows: 
Cost driver Annual cost 

$ 
Setup costs Number of setups 73,200 
Special parts handling Number of special parts 60,000 
Other materials handling Number of batches 63,000 
Order handling Number of orders 19,800 
Other overheads - 216,000 
432,000 


Other overhead costs do not have an identifiable cost driver, and in an 
ABC system, these overheads would be recovered on a direct labour 
hours basis. 


(a) Calculate the production cost per unit of Plus and of Doubleplus if 
the company uses traditional absorption costing and the overheads 
are recovered on a direct labour hours basis. 


(b) Calculate the production cost per unit of Plus and of Doubleplus if 
the company uses ABC. 


(c) Comment on the reasons for the differences in the production cost 
per unit between the two methods. 


(d) What are the implications for management of using an ABC system 
instead of an absorption costing system? 


Advantages and disadvantages of ABC 


ABC has a number of advantages: 


It provides a more accurate cost per unit. As a result, pricing, sales 
strategy, performance management and decision making should be 
improved. 


It provides much better insight into what drives overhead costs. 


ABC recognises that overhead costs are not all related to production 
and sales volume. 


In many businesses, overhead costs are a significant proportion of 
total costs, and management needs to understand the drivers of 
overhead costs in order to manage the business properly. Overhead costs 
can be controlled by managing cost drivers. 


It can be applied to derive realistic costs in a complex business 
environment. 


ABC can be applied to all overhead costs, not just production 
overheads. 


ABC can be used just as easily in service costing as in product costing. 
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ABC will be of limited benefit if the overhead costs are primarily volume 
related or if the overhead is a small proportion of the overall cost. 


It is impossible to allocate all overhead costs to specific activities. 
The choice of both activities and cost drivers might be inappropriate. 


ABC can be more complex to explain to the stakeholders of the costing 
exercise. 


The benefits obtained from ABC might not justify the costs. In some 
situations, ABC does not provide very different information from traditional 
absorption costing. Overhead absorption techniques need to be carefully 
considered before recommending a company uses them. 


ABC in the public sector 


Background 


Many governments have put the public sector under increasing pressure to 
deliver more services, for less money, and with greater transparency. Public 
sector organisations thus need to identify, allocate and control costs more than 
ever before. ABC is seen as one possible tool to help with this. 


Reasons for introducing ABC 


The main drivers for introducing ABC are: 


90 


Public responsibility — responsible public organisations must have tight 
control of running costs at a time when resources provided by central 
government are strictly limited. 


Public accountability — many organisations are being challenged as to 
whether or not they spend taxpayer money wisely and feel a need to 
demonstrate this when the questions are asked. 

Resource allocation within organisations — there have been concerns 
in many organisations as to whether the services provided had an 
equitable distribution of scarce resource — or whether those who shouted 
loudest got the most resource. 


Helping managers to manage — managers need a better awareness of 
what activities actually cost to provide before they can think which to cut. 
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Resistance 


However, many public sector organisations have resisted the introduction of 
ABC. 


To measure the cost of a service and take into account resource costs, the 
resource used must be measured — which often means recording time spent. 
Timesheets allow accountability for what people are actually doing, and for this 
cost then to be allocated to services. This is a challenge for the public sector, 
and for those that wish to use ABC or take a similar approach, a culture change 
is definitely required. 


eq 


The Crown Prosecution Service (CPS) is split across 14 areas in the UK 
and has been using some activity based measures for allocating costs 
for over 10 years. 


What does the CPS do? 


. The Crown Prosecution Service is the British Government 
Department responsible for prosecuting criminal cases investigated 
by the police. 


. The main "activity" is thus reviewing criminal cases, although some 
categories are much more complex than others and require more 
time. 


Are all costs included within ABC? 


. Only staff costs, which account for 3/4 of total costs, are dealt with 
via ABC. 


. Standard ABC times for each type of case are determined, taking 
into account holidays, indirect work and rest. 


. These are used to allocate costs to areas based on the volume of 
that type of case undertaken. 


Claimed benefits include the following: 


. The ability to use ABC data as part of the resource allocation 
exercise to help ensure a more equitable distribution of running 
cost resources/budgets to the 14 CPS Areas, based on their 
relative caseload and case type. 


. Meaningful performance management information for managers at 
all levels within the organisation, and beyond. 


. Operational costing information on all aspects of CPS casework 
performance, and costing support for any “what-if” scenarios, or 
policy changes. 


. Contributes to assurances to government and other bodies on CPS 
cost efficiency. 
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. Costing of new proposals for CPS and support for business cases/ 
benefits realisation work on all major change initiative projects and 
programmes. 


. Identification and advice on the avoidance of inefficiencies within 
the CPS prosecution process. 


. Essential information to other agencies — important in the Criminal 
Justice System where performance is often dependent upon other 
Agencies. 


5 Throughput Accounting — background 


There are two aspects of modern manufacturing that you need to be familiar 
with — Total Quality Management (TQM) and Just in Time (JIT). 


Total Quality Management 


TQM is the general name given to a management technique which seeks to 
ensure that goods are produced, and services supplied, of the highest quality. 
Its origins lie primarily in Japanese organisations and it is argued that TQM has 
been a significant factor in Japanese global business success. 


Fundamental features include: 

. prevention of errors before they occur 

. importance of total quality in the design of systems and products 
. real participation of all employees 

. commitment of senior management to the cause 

. recognition of the vital role of customers and suppliers 

. recognition of the need for continual improvement. 
Just-In-Time (JIT) 


JIT is a pull-based system of production, pulling work through the system in 
response to customer demand. This means that goods are only produced when 
they are needed, eliminating large inventories of materials and finished goods. 


Key characteristics for successfully operating such a system are: 
High quality: possibly through deploying TQM systems. 


Speed: rapid throughput to meet customers’ needs. 

Reliability: computer-aided manufacturing technology will assist. 
Flexibility: small batch sizes and automated techniques are used. 
Low costs: through all of the above. 
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Standard product costs are associated with traditional manufacturing systems 
producing large quantities of standard items. Key features of companies 
operating in a JIT and TQM environment are: 


. high level of automation 

. high levels of overheads and low levels of direct labour costs 
. customised products produced in small batches 

. low stocks 


. emphasis on high quality and continuous improvement. 


6 Throughput accounting 


Examiner's article: The ACCA global website (https://www.accaglobal.com/) 
offers two articles on throughput accounting for ACCA Performance 
Management students 


Part 1: https://www.accaglobal.com/ca/en/student/exam-support- 
resources/fundamentals-exams-study-resources/f5/technical- 
articles/throughput-constraints1.html 


Part 2: https://www.accaglobal.com/ca/en/student/exam-support- 
resources/fundamentals-exams-study-resources/f5/technical- 
articles/throughput-constraints2.html 


Throughput accounting aims to make the best use of a scarce resource 
(bottleneck). This may be particularly useful in situations where a company has 
adopted a JIT approach. 


Main assumptions: 


. The only totally variable cost in the short-term is the purchase cost of raw 
materials that are bought from external suppliers. 


. Direct labour costs are not variable in the short-term. Many employees are 
salaried and even if paid at a rate per unit, are usually guaranteed a 
minimum weekly wage. 


. Given these assumptions, throughput is effectively the same as contribution. 

Calculating Throughput 

Throughput is a measure of profitability and is defined by the following equation: 
Throughput = sales revenue — direct material cost 


The aim of throughput accounting is to maximise this measure of profitability, 
whilst simultaneously reducing operating expenses and inventory (money is tied 
up in inventory). 


The goal is achieved by determining what factors prevent the throughput from 
being higher. This constraint is called a bottleneck, for example there may be a 
limited number of machine hours or labour hours. 


In the short-term the best use should be made of this bottleneck. This may result 
in some idle time in non-bottleneck resources, and may result in a small amount 
of inventory being held so as not to delay production through the bottleneck. 
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In the long-term, the bottleneck should be eliminated. For example a new, more 
efficient machine may be purchased. However, this will generally result in 
another bottleneck, which must then be addressed. 


Goldratt and Cox describe the process of identifying and taking steps to remove 
the constraints that restrict output as the Theory Of Constraints (TOC). The 


process involves five steps: 


Step 1: Identify the system’s 
bottlenecks. 
Step 2: Decide how to exploit the 
bottlenecks. 
Step 3: Subordinate everything else to 
the decision in Step 2. 


Step 4: Elevate the system’s 
bottlenecks. 


Step 5: If, in the previous steps, a 
bottleneck has been broken, go back to 
Step 1. 


In order to illustrate and explain each of these steps, consider the following 
example: 


Rad Sneakers Ltd (RS) produces shoes aimed at teenagers. In order to | 
produce the sneakers, each pair needs to go through 3 divisions, 
(material preparation, assembly, and packaging) before it can be sold to 


the final consumer. 
Based on the current resources available, each division can produce the 
following number of units per month: 


Material Preparation division 15,000 units 
Assembly division 10,000 units 
20,000 units 


Packaging division 
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RS currently estimate the maximum demand per month for their shoes is 
13,000 units. 


RS has identified that purchasing an additional assembly machine could 
increase production capacity in the assembly division to 19,000 units. 


Step 1: Identify the system’s bottlenecks 


This step involves identifying which stage of the process limits our 
output. 


For RS, the assembly division only has enough resources to produce 

10,000 units. This means that even if the materials preparation division 
pass on 15,000 units ready for assembly, the assembly division will still 
be limited to being able to produce 10,000 units. So there is a bottleneck. 


The packaging division can easily cope with the 10,000 units they 
receive and have spare capacity, and then the 10,000 units will be sold 
to the final customers as this is less than the maximum demand. 


We have therefore identified that the limited resources within the 
assembly division is the current bottleneck. 


Step 2: Decide how to exploit the bottlenecks 


This step requires ensuring we identify how to use the limited resource 
to our best potential. Decisions regarding the optimum mix of products 
must be undertaken. This is a short term plan until we can eliminate the 
existing bottleneck (see step 4). 


RS would need to identify the best use of the 10,000 units that they 
could produce, for example focussing on the most profitable products to 
maximise profits from the limited resources. 


Step 3: Subordinate everything else to the decision in Step 2 


Now the company needs to ensure all activities are aligned to support 
the strategy identified in step 2, to make best use of the limited 
resources. The optimum production of the bottleneck activity determines 
the production schedule of the non-bottleneck activities. There is no 
point in a non-bottleneck activity supplying more than the bottleneck 
activity can consume. This would result in increased work-in-progress 
(WIP) inventories with no increased sales volume. 


RS could ensure that the materials preparation department are 
focussing on the preparation of materials for the products that would be 
most profitable in the production plan of the assembly department. 


Step 4: Elevate the system’s bottlenecks 


The company should identify what actions can be taken to eliminate the 
existing bottleneck. 


For RS, they should invest in additional resources in the assembly 
division so that they can produce more units. In this example, RS can 
eliminate the bottleneck by investing in an additional assembly machine 
to increase the capacity of the assembly division to 19,000 units. 
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Step 5: Go back to step 1 


Once a bottleneck has been elevated, it will generally be replaced by a 
new bottleneck elsewhere in the system. It then becomes necessary to 
return to Step 1. 


After step 4, RS now has the following capacities per month in each 


division: 
Material Preparation division 15,000 units 
Assembly division 19,000 units 
Packaging division 20,000 units 


Whilst the material preparation division appears to have the lowest 
capacity here, the next bottleneck is actually related to the maximum 
demand of 13,000 units per month. Even if RS produces the maximum 
possible 15,000 units, they will still only sell 13,000. They could consider 
elevating this bottleneck through initiatives such as marketing and 
advertising. 


Test your understanding 2 — Theory of constraints 


Demand for a product made by P Ltd is 500 units per week. The product is 
made in three consecutive processes — A, B, and C. Process capacities 


are: 
Process A B c 
Capacity per week 400 300 250 


The long-run benefit to P Ltd of increasing sales of its product is a 
present value of $25,000 per additional unit sold per week. 


Investigations have revealed the following possibilities: 


(1) Invest in a new machine for process A, which will increase its 
capacity to 550 units per week. This will cost $1 m. 


(2) Replace the machine in process B with an upgraded machine, 
costing $1.5m. This will double the capacity of process B. 


(3) Buy an additional machine for process C, costing $2m. This will 
increase capacity in C by 300 units per week. 

Required: 

What is P Ltd's best course of action? 


Note: The above options are not mutually exclusive, so your answer 
should consider combinations as well as looking at them individually. 
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Hard Tiles recorded a profit of $120,000 in the accounting period just 
ended, using marginal costing. The contribution/sales ratio was 75%. 


Material costs were 10% of sales value and there were no other variable 
production overhead costs. Fixed costs in the period were $300,000. 


Required: 
What was the value of throughput in the period? 
Solution 
$ 
Profit 120,000 
Fixed costs 300,000 
Contribution 420,000 
Contribution/sales ratio 75% 
$ 
Sales ($420,000 + 75%) 560,000 
Material costs (10% of sales) 56,000 
Throughput 504,000 


The Throughput Accounting Ratio 


When there is a bottleneck resource, performance can be measured in terms of 
throughput for each unit of bottleneck resource consumed. 


There are three inter-related ratios: 


Throughput per unit 
Product's time on the bottleneck resource 


1 Throughput (return) per factory hour = 


Total factory cost 
Total bottleneck resource time available 


2 Cost per factory hour = 


Return per factory hour 


3 Throughput Accounting Ratio (TPAR) - “Cost per factory hour” 


Note: The total factory cost is the fixed production cost, including labour. The 
total factory cost may be referred to as 'operating expenses’. These are 
production/factory costs only. In the exam, watch if questions include costs not 
related to production (e.g. marketing), which wouldn't be included in the ratio. 
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Interpretation of TPAR 


TPAR>1 would suggest that throughput exceeds operating costs so the 
product should make a profit. Priority should be given to the products 
generating the best ratios. 


TPAR<1 would suggest that throughput is insufficient to cover operating 
costs, resulting in a loss. 


Decision making in a Throughput Accounting environment 


When ranking products made within the same production line, it is 
sufficient to look at their respective return per hour figures. 


However, if ranking products or divisions across the company it would be 
suitable to look at TPAR figures to reflect differences in costs between 
actories. 


Criticisms of TPAR 
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It concentrates on the short-term, when a business has a fixed supply of 
resources (i.e. a bottleneck) and operating expenses are largely fixed. 
However, most businesses can't produce products based on the short 
erm only. 


It is more difficult to apply throughput accounting concepts to the longer- 
erm, when all costs are variable, and vary with the volume of production 
and sales or another cost driver. The business should consider this long- 
erm view before rejecting products with a TPAR < 1. 


In the longer-term an ABC approach might be more appropriate for 
measuring and controlling performance. 


Test your understanding 3 — X Ltd 


X Limited manufactures a product that requires 1.5 hours of machining. 
Machine time is a bottleneck resource, due to the limited number of 
machines available. There are 10 machines available, and each 
machine can be used for up to 40 hours per week. 


The product is sold for $85 per unit and the direct material cost per unit 
is $42.50. Total factory costs are $8,000 each week. 


Calculate 


(a) the return per factory hour 


(b) the TPAR. 
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A business manufactures a single product that it sells for $10 per unit. 
The materials cost for each unit of product sold is $3. Total operating 
expenses are $50,000 each month. 


Labour hours are limited to 20,000 hours each month. Each unit of 
product takes 2 hours to assemble. 

Required: 

Calculate the throughput accounting ratio (TPAR). 

Solution 


. Throughput per factory (assembly) hour = $(10 — 3)/2 hours = 
$3.50 


e Cost per factory hour = $50,000/20,000 hours = $2.50 
Note: The operating expenses of $50,000 are the total factory cost. 
e Throughput accounting ratio = $3.50/$2.50 = 1.40 


Improving the TPAR 
Options to increase the TPAR include the following: 


. increase the sales price for each unit sold, to increase the throughput per 
unit 

. reduce material costs per unit (e.g. by changing materials or switching 
suppliers), to increase the throughput per unit 

. reduce total operating expenses, to reduce the cost per factory hour 


. improve the productivity of the bottleneck, e.g. the assembly workforce or 
the bottleneck machine, thus reducing the time required to make each unit 
of product. Throughput per factory hour would increase and therefore the 
TPAR would increase. 


merovinger o 


Suppose in the illustration above the following changes were made: 

e the sales price was increased from $10 to $13.5 

. the time taken to make each product fell from 2 hours to 1.75 hours 
e the operating expenses fell from $50,000 to $45,000. 

The following changes would take place: 

Throughput per factory hour = $(13.5 — 3)/1.75 hours = $6.0 

Cost per factory hour = $45,000/20,000 hours = $2.25 

TPAR = $6.0/$2.25 = 2.67 

The TPAR would nearly double, increasing from 1.4 to 2.67. 
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Calculation 2 — Multi-product decision making 


Throughput accounting may be applied to a multi-product decision making 
problem in the same way as conventional key factor analysis. 


The usual objective in questions is to maximise profit. Given that fixed costs are 
unaffected by the production decision in the short run, the approach should be 
to maximise the throughput earned. 


Step 1: identify the bottleneck constraint. 
Step 2: calculate the throughput per unit for each product. 


Step 3: calculate the throughput per unit of the bottleneck resource for each 
product. 


Step 4: rank the products in order of the throughput per unit of the bottleneck 
resource. If all products are made in the same production line, then the ranking 
can be done on return/hour as the cost/hour will be the same; however if not the 
ranking is done on TPAR. 


Step 5: allocate resources using this ranking and answer the question. 


TT Test your understanding 4 — Justin Thyme 


Justin Thyme manufactures four products, A, B, C and D. Details of 
sales prices, costs and resource requirements for each of the products 
are as follows. 


Product Product Product Product 


A B c D 

$ $ $ $ 
Sales price 1.40 0.80 1.20 2.80 
Materials cost 0.60 0.30 0.60 1.00 
Direct labour cost 0.40 0.20 0.40 1.00 

Minutes Minutes Minutes Minutes 

Machine time per unit 5 2 3 6 

Labour time per unit 2 1 2 5 
Units Units Units Units 


Weekly sales 
demand 2,000 2,000 2,500 1,500 


Machine time is a bottleneck resource and the maximum capacity is 
400 machine hours each week. Operating costs, including direct labour 
costs, are $5,440 each week. Direct labour costs are $12 per hour, and 
direct labour workers are paid for a 38-hour week, with no overtime. 


Determine the quantities of each product that should be 
manufactured and sold each week to maximise profit and 
calculate the weekly profit. 
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qj Test your understanding 5 — CBF Throughput Accounting 


(1) A division of CBF Co produces three types of small storage 
heaters, Alpha, Beta and Gamma. The production director has just 
read an article on Goldratt's Theory of Constraints, and is 
considering using throughput accounting in order to maximise the 
division's profits. 


Which of the following statements regarding the Theory Of 
Constraints (TOC) are correct? 


(1) It focuses on identifying stages of congestion in a process 
when production arrives more quickly than the next stage can 
handle. 


(2) It uses a sequence of focusing steps to overcome a single 
bottleneck, at which point the improvement process is 
complete. 


(3) Itis based on the concept that organisations manage three 
key factors — throughput, operating expenses and inventory. 


(4) It can be applied to the management of all limiting factors, 
both internal and external, which can affect an organisation. 


A Statements (1) and (2) 
B Statements (1) and (3) 
C Statements (2) and (4) 
D Statements (3) and (4) 


(2) After manufacture, each heater has to go through three processes: 
‘Assembly’, ‘Quality Control’ and 'Packaging’. The following 
information is available for the three heaters: 


Alpha Beta Gamma 
Sales price per unit $2.00 $2.25 $1.75 
Direct materials cost per unit $0.50 $0.81 $0.35 
Direct labour cost per unit $0.30 $0.60 $0.50 
Machine time per unit: 
Assembly (in minutes) 2 3 2.5 
Quality Control (in minutes) 3 4 2 
Packaging (in minutes) 4 5 3 
Weekly sales demand 1,000 1,500 850 

units units units 
Operating expenses, including labour, are $4,000. The maximum 
hours available for the machines are 150 hours (Assembly), 


170 hours (Quality Control) and 250 hours (Packaging). 
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(3) 


(4) 


How many units of ‘Beta’ should be produced each week to 
maximise profit? 


A 
B 
C 
D 


850 units 

1,000 units 
1,375 units 
1,500 units 


Which of the following would increase CBF Co's throughput 
accounting ratio? 


A 


B 
C 
D 


CBF Co purchasing another assembly machine 
The rates of the factory decreasing 
Reducing the sales price of Beta, due to demand 


Employ more skilled labour with increased productivity in the 
packaging department 


CBF Co uses cost-plus pricing. 


Which of the following statements regarding cost-plus pricing 
strategies are correct? 


(1) 


(2) 


(3) 


uO WD 


Marginal cost-plus pricing is easier where there is a readily 
identifiable variable cost. 


Full cost-plus pricing requires the budgeted level of output to 
be determined at the outset. 


Cost-plus pricing is a strategically focused approach as it 
accounts for external factors. 


Cost-plus pricing requires that the profit mark-up applied by 
an organisation is fixed. 


Only statements (1) and (2) 
Only statements (2), (3) and (4) 
Only statements (1), (3) and (4) 
All statements 
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7 Throughput accounting in the public sector 


Throughput accounting principles can be applied in both the private and public 
sectors. Take the following example: 


al 


A not-for-profit organisation performs a medical screening service in 
hree sequential stages: 1) take an X-ray, 2) interpret the result and 3) 
recall patients who need further investigation/tell others that all is fine. 


The ‘goal unit’ of this organisation will be to progress a person through 
all three stages. The number of people who complete all the stages is 
he organisation’s throughput, and the organisation should seek to 
maximise its throughput. The duration of each stage, and the weekly 
resource available, is as follows: 


Process Time per Total hours 
patient available 
(hours) per week 

Take an X-Ray 0.50 80 

Interpret the result 0.20 40 


Recall patients who need further 
investigation/tell others that all is 
fine 0.40 60 


From the above table, the maximum number of patients (goal units) who 
can be dealt with in each process is as follows: 


Take an X-Ray 80/0.50 = 160 
Interpret the result 40/0.20 = 200 
Recall patients who need further 

investigation/tell others that all is fine 60/0.40 = 150 


Here, the recall procedure is the bottleneck resource, or constraint. 
Throughput, and thereby the organisation’s performance, cannot be 
improved until that part of the process can deal with more people. 


Therefore, to improve throughput, the following steps can be taken: 


(1) Ensure there is no idle time in the bottleneck resource, as that will 
be detrimental to overall performance (idle time in a non-bottleneck 
resource is not detrimental to overall performance). 


(2) See if less time could be spent on the bottleneck activity. 


(3) Finally, increase the bottleneck resource available. 
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In this example, increasing the bottleneck resource, or the efficiency with 
which it is used, might be relatively cheap and easy to do because this is 
a simple piece of administration while the other stages employ 
expensive machinery or highly skilled personnel. There is certainly no 
point in improving the first two stages if things grind to a halt in the final 
stage; patients are helped only when the whole process is completed, 
and they are recalled if necessary. 


Target costing 


Target costing involves setting a target cost by subtracting a desired profit from 
a competitive market price. Real world users include Sony, Toyota and the 
Swiss watchmakers, Swatch. 


In effect it is the opposite of conventional 'cost plus pricing’. 


e.g] 


Music Matters manufactures and sells vinyl records for a number of 
popular artists. At present, it uses a traditional cost-plus pricing system. 
Cost-plus pricing system 

(1) The cost of the record is established first. This is $14 per unit. 

(2) A profit of $5 per unit is added to each record. 

(3) This results in the current selling price of $19 per unit. 


(2) Required profit = $5 per record 


(1) Cost = $14 per record (3) Selling price is $19 per record 


However, cost-plus pricing ignores: 


. The price that customers are willing to pay — pricing the records too 
high could result in low sales volumes and profits. 


. The price charged by competitors for similar products — if 
competitor's are charging less than $19 per record for similar 
records then customers may decide to buy their cds from the 
competitor companies. 


. Cost control — the cost of the record is established at $14 but there 
is little incentive to control this cost. 


Target costing 


Music Matters could address the problems discussed above through the 
implementation of target costing: 


(1) The first step is to establish a competitive market price. The 
company would consider how much customers are willing to pay 
and how much competitors are charging for similar products. Let's 
assume this is $15 per unit. 
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(2) Music Matters would then deduct their required profit from the 
selling price. The required profit may be kept at $5 per unit. 


(3) A target cost is arrived at by deducting the required profit from the 
selling price, i.e. $15 — $5 = $10 per unit. 


(4) The cost gap can then be identified. In this case the current cost 
per unit of $14 per unit must be reduced to the target cost of $10. 
A gap of $4 per unit must be closed. 


(5) Steps must then be taken to close the target cost gap (see below 
for further details). 


(2) Required profit = $5 per record 
(1) Cost = $10 per record (3) Selling price is $15 per record 


Steps used in deriving a target cost (manufacturing industries) 


Step 1: a target price is set, based on the 
customers’ perceived value of the product. This will 
therefore be a market based price. 


<a 


Step 2: The required target operating profit per unit is 
then calculated. This may be based on either return on 
sales, or return on investment. 


<a 


Step 3: The target cost is derived by subtracting the 
target profit from the target price. 


Step 4: The cost gap is then calculated. 


a — re 


Step 5: Techniques such as value analysis, value engineering, 
or functional analysis (defined below) can be used with an 
objective of reducing costs whilst satisfying customer needs 


Negotiation with customers may take place 
before deciding whether to go ahead with the project. 
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Closing the target cost gap 


The target cost gap is established in step 4 of the target costing process. 


Target cost gap = Estimated product cost — Target cost 


It is the difference between what an organisation thinks it can currently make a 
product for, and what it needs to make it for, in order to make a required profit. 


Alternative product designs should be examined for potential areas of cost 
reduction that will not compromise the quality of the products. 


Questions that a manufacturer may ask in order to close the gap include: 


. Can any materials be eliminated, e.g. cut down on packing materials? 


. Can a cheaper material be substituted without affecting quality? 


. Can labour savings be made without compromising quality, for example, 


by using lower skilled workers? 


. Can productivity be improved, for example 


, by improving motivation? 


. Can production volume be increased to achieve economies of scale? 


. Could cost savings be made by reviewing the supply chain? 


. Can part-assembled components be boug! 


. Can the incidence of the cost drivers be re 


ht in to save on assembly time? 


duced? 


. Is there some degree of overlap between the product-related fixed costs 
that could be eliminated by combining service departments or resources? 


Note: Closing the cost gap by increasing the sel 
as the price is determined by market forces rath 


ling price is not a viable option 
er than the company. 


A key aspect of this is to understand which features of the product are essential 
to customer perceived quality and which are not. This process is known as 


‘value analysis’, which is explored in more detai 


below. 


LF] Test your understanding 6 — Target costing 


Printers 


Company Cee is currently considering expansion into manufacturing two 
new products, a printer and a digital camera. Company Cee normally 
uses a pricing policy of a 10% mark-up on standard prime cost on its 
products. However, as both the printing and camera markets are highly 
competitive, the finance director is considering using a target costing 
approach but wants to retain the same mark-up. 


The maximum price the market will support is $200 per unit of the new 
printer. 60% of the direct cost of each printer is expected to be polymer. 
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Digital cameras 


40% of the direct cost of each digital camera is expected to be software. 
The minimum price Company Cee can source the software necessary to 
make one digital camera is currently $76, which has been built into the 
budget. On this basis, Company Cee has determined that the cost gap 
between the budgeted cost per digital camera and the target cost per 
digital camera is $23.70. 


Required: 
(a) What is the target cost of the polymer used in the manufacture of 
printers? 


(b) Assuming that target costing principles are adopted, what is the 
maximum selling price that Company Cee can charge per digital 
camera? 


Benefits to adopting a target costing approach include: 


. It focuses on what consumers are prepared to pay for a product and 
establishes cost budgets based on an expected selling price. 


. It is more likely that only features that the customers value will be 
incorporated into the design of the product. 


. Cost control will be considered earlier in the process. Managers can 
consider ways to reduce the cost gap at the design stage. 

. Organisations have motivation to reduce costs and be more efficient in 
order to reduce the cost gap. 

. The external focus results in companies focussing on what customers 
want, and they are therefore more likely to provide something that 
customers value, improving competitiveness. 


9 Value analysis 


Value analysis and value engineering 


Value analysis and value engineering help to design products that meet 
customer needs at a lower cost, while assuming the required standard of quality 
and reliability. 


. Value analysis relates to existing products. 

. Value engineering relates to products that have not yet been produced. 

Value analysis/engineering focuses on activities that add value to the product/ 

service as perceived to the customer. It examines business activities, and 

questions why they are being undertaken, and what contribution they make to 

customer satisfaction: 

. What do customers want? 

. What do customers regard as significant in the buying function: function, 
appearance, longevity or disposal value? 


KAPLAN PUBLISHING 107 


Specialist cost and management accounting techniques 


108 


The purpose of value analysis/engineering is to identify any unnecessary cost 
elements within the components of goods and services. It is more 
comprehensive than simple cost reduction, because it examines the purposes 
or functions of the product and is concerned with establishing the means 
whereby these are achieved. Any cost data that do not add value to the product 
or service should be eliminated. 


Value analysis is a technique in which a firm’s products, and maybe 
those of its competitors, are subjected to a critical and systematic 
examination by a small group of specialists. They can be representing 
various functions such as design, production, sales and finance. 


Value analysis seeks to close the cost gap by asking of a product the 
following questions: does it need all of its features? Can a usable part be 
made better at lower cost? 


A cost advantage may be obtained in many ways, e.g. economies of 
scale, the experience curve, product design innovations and the use of 
‘no-frills’ product offering. Each provides a different way of competing on 
the basis of cost advantage. 


Types of value 


Cost value: this is the cost incurred by the firm incurring the product. 


Exchange value: the amount of money that consumers are willing to exchange 
to obtain ownership of the product, i.e. its price. 


Use value: this is related entirely to function, i.e. the ability of a product to 
perform its specific intended purpose. For example, a basic small car provides 
personal transport at a competitive price and is reasonably economic to run. 


Esteem value: this relates to the status or regard associated with ownership. 
Products with high esteem value will often be associated with premium or even 
price-skimming prices. 


‘Value’ is a function of both 'use' and ‘esteem’. Value analysis aims to maintain 
the esteem value in a product, but at a reduced cost value. The result of value 
analysis is to achieve an improved value/cost relationship. 


LF Test your understanding 7 — Swatch 


The Swiss watchmaker Swatch reportedly used target costing in order to 
produce relatively low-cost, similar-looking plastic watches in a country 
with one of the world’s highest hourly labour wage rates. 


Suggest ways in which Swatch may have reduced their unit costs 
for each watch. 
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Functional analysis uses the functions of a product as the cost object and is 
used either in initial designs or in the review of existing products. It can be 
extended to services, overhead expenses, and organisation structure and even 
o the overall strategy of the company. 


The central theme of functional analysis is, like value analysis, customer focus. 
An important aspect when gathering information is to identify the functions of 
he product that customers’ value and identify alternative ways of achieving 
hese functions. 


So, for example, a newsletter sent out by an accounting company may have the 
unctions of advertising services, keeping clients up to date with new 
developments, providing details of social events and networking opportunities. 
There may be many ways of achieving these functions, e.g. by sending out 
letters, by sending emails or by posting information on a website. Analysis will 
be carried out to find out which alternative achieves the required function at the 
least cost. 


Once an alternative has been chosen, it must be implemented. Then, 
performance is measured to assess the degree to which the objective has been 
achieved. Lessons may be learned to help in future functional analyses. 


10 Target costing in service organisations 


Target costing is as relevant to the service sector as the manufacturing sector. 
Key issues are similar in both: the needs of the market need to be identified and 
understood as well as its customers and users; and financial performance at a 
given cost or price (which does not exceed the target cost when resources are 
limited) needs to be ensured. 


For example, if a firm of accountants was asked to bid for a new client contract, 
the partners or managers would probably have an idea of what kind of price is 
likely to win the contract. If staff costs are billed out at twice their hourly salary 
cost, say, this would help to determine a staff budget for the contract. It would 
then be necessary to work out the hours needed and play around with the mix 
of juniors/senior staff to get to that target cost. 


There are ways in which target costing can be applied to service-oriented 
businesses, and the focus of target costing shifts from the product to the service 
delivery system. 
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Using a UK example to illustrate target costing: in 2005, the National 
Audit Office and the Audit Commission identified the need for 
improvements in financial skills to meet the challenges facing the health 
service, as first-class financial management has a vital role in delivering 
improvements to patients. A number of healthcare providers in the 
United States had recently made significant improvements to patient 
care and resource utilisation by adopting approaches used in 
manufacturing businesses, including target costing principles, which is 
thought to have contributed towards significant benefits in improved 
quality of care, decreased mortality and cost reduction. 


Target costing was thought of as a better method of costing services, in 
order to help NHS Trusts and hospitals to meet their financial 
responsibility to at least break-even, by ensuring that services are 
delivered within budgeted costs. Therefore, a move towards a new 
method of funding services was initiated, with NHS Trusts being paid a 
pre-set national tariff for each service they provide, rather than a price 
based on their own costs. 


Take the example of Mrs Smith, who suffers from a medical condition 
requiring hospital care. She is booked into Guy’s + St Thomas's hospital 
NHS Foundation Trust for a procedure this month. Lambeth PCT is the 
responsible commissioner for Mrs Smith’s care, because she is 
registered with a GP practice there. The national tariff for the procedure 
amounts to £3,236, adjusted by two daily long stay payments at £740 a 
day. Therefore, the reimbursement from Lambeth PCT to St Guy's 
hospital for the procedure would amount to a total of £4,716 (£3,236 + 

2 days x £740 a day). 


It was hoped that target costing, with targets related to the national tariff 
and coupled with an emphasis on value-for-money performance 
indicators , might provide a discipline within which Trusts could manage 
costs to improve efficiency. In a case like Mrs Smith’s, a target cost 
would hopefully encourage the hospital to perform the operation within 
this costs and promote better scheduling, use of cheaper drugs, etc. 
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Problems with target costing in service industries 


Unlike manufacturing, service industries have the following characteristics 


(whicl 


h can be remembered using the SHIP mnemonic — Simultaneity, 


Heterogeneity, Intangibility, Perishability) which could make target costing more 
difficult: 


(1) 


Simultaneity (inseparability) of production and consumption: although the 
manufacturer of a tangible good may never see the actual customer, 
customer often must be present during the production of a service, and 
cannot take the service home, so there is no transfer of ownership. No 
service exists until it is actually being experienced/consumed by the 
person who has brought it. 
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(2) Heterogeneity — The quality and consistency varies, as services are not 
necessarily performed in the exact same way, or by the same people, 
each time. 


(3) The intangibility of what is provided means that it is difficult to define the 
‘service’ and attribute costs; e.g. in the NHS, it is challenging to define 
what a ‘procedure’ is. Clinical specialties cover a wide range of disparate 
treatments, and services include high levels of indirect cost. Consistent 
methods of cost attribution are needed, and this is not always 
straightforward. Direct charging is not always possible and there are 
different configurations of cost centres across providers. This may limit the 
consistency that can be achieved. 


(4) Perishability — the unused service capacity from one time period cannot 
be stored for future use. Service providers and marketers cannot handle 
supply-demand problems through production scheduling and inventory 
techniques. 


12 Life-cycle costing 


Traditional costing techniques based around annual periods may give a 
misleading impression of the costs and profitability of a product. This is because 
systems are based on the financial accounting year, and dissect the product's 
lifecycle into a series of annual sections. Usually, therefore, the management 
accounting systems would assess a product's profitability on a periodic basis, 
rather than over its entire life. 


Lifecycle costing, however, tracks and accumulates costs and revenues 
attributable to each product over its entire product lifecycle. 


Total costs of Product A over its entire lifecycle 


Lifecycle cost of Product A = Total numberof units of A 


Then, the total profitability of any given product can be determined. 
A product's costs are not evenly spread through its life. 


According to Berliner and Brimson (1988), companies operating in an advanced 
manufacturing environment are finding that about 90% of a product's lifecycle 
costs are determined by decisions made early in the cycle. In many 
industries, a large fraction of the life-cycle costs consists of costs incurred on 
product design, prototyping, programming, process design and equipment 
acquisition. 

This had created a need to ensure that the tightest controls are at the design 
stage, i.e. before a launch, because most costs are committed, or ‘lockedin’, at 
this point in time. 


Management Accounting systems should therefore be developed that aid the 
planning and control of product lifecycle costs and monitor spending and 
commitments at the early stages of a product's life cycle. 
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Test your understanding 8 — Life cycle 


The following details relate to a new product that has finished 
development and is about to be launched. 


Development Launch Growth Maturity Decline 
Time period Finished 1year 1 year 1 year 1 year 
R&D costs 
($m) 20 
Marketing 
costs ($m) 5 4 3 0.9 
Production 
cost per unit 
($) 1.00 0.90 0.80 0.50 
Production 
volume 1m 5m 10m 4m 


The launch price is proving a contentious issue between managers. The 
marketing manager is keen to start with a low price of around $8 to gain 
new buyers and achieve target market share. The accountant is 
concerned that this does not cover costs during the launch phase and 
has produced the following schedule to support this: 


Launch phase: $ million 
Amortised R&D costs (20 + 4) 5.0 
Marketing costs 5.0 
Production costs (1 million x $1 per unit) 1.0 
Total 11.0 
Total production (units) 1 million 
Cost per unit $11.00 


Prepare a revised cost per unit schedule looking at the whole 
lifecycle and comment on the implications of this cost with regards 
to the pricing of the product during the launch phase. 
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Most products have a distinct product life-cycle: 


$ 
4 
Product Market Growth Maturity Declining or 
development development phase phase revitalisation 
phase and launch phase 
phase 
Sales 
Profit 
> Time 


Specific costs may be associated with each stage. 
(1) Pre-production/Product development stage 


— A high level of setup costs will be incurred in this stage 
(preproduction costs), including research and development 
(R&D), product design and building of production facilities. 


(2) Launch/Market development stage 


- Success depends upon awareness and trial of the product by 
consumers, so this stage is likely to be accompanied by 
extensive marketing and promotion costs. 


- Production costs per unit will be extremely high due to the low 
volumes involved. 


(3) Growth stage 
— Marketing and promotion will continue through this stage. 


- In this stage sales volume increases dramatically, and unit 
costs fall as fixed costs are recovered over greater volumes 
and variable production costs per unit fall due to economies 
of scale. 


(4) Maturity stage 


— Initially profits will continue to increase, as initial setup and 
fixed costs are recovered. 


— Marketing and distribution economies are achieved but 
overall marketing costs may increase to respond to increased 
competition. 
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— Variable production costs per unit fall further due to 
economies of scale and learning effects. 


— However, price competition and product differentiation will 
start to erode profitability as firms compete for the limited new 
customers remaining. 
(5) Decline stage | 
- Marketing costs are usually cut as the product is phased out. | 
- Production economies may be lost as volumes fall. 
- Meanwhile, a replacement product will need to have been 
developed, incurring new levels of R&D and other product 
setup costs. 


— Alternatively, additional development costs may be incurred 
to refine the model to extend the life-cycle (this is typical with 
cars revolution’). 


There are a number of factors that need to be managed in order to maximise a 
product's return over its lifecycle: 


Design costs out of the product: 


It was stated earlier that around 90% of a product's costs were often incurred at 
the design and development stages of its life. Decisions made then commit the 
organisation to incurring the costs at a later date, because the design of the 
product determines the number of components, the production method, etc. It is 
absolutely vital therefore that design teams do not work in isolation but as part 
of a cross-functional team in order to minimise costs over the whole life cycle. 


Value engineering helps here; for example, cars and other vehicles are often 
designed to be able to go through mass production on a production line in the 
most efficient way possible, minimising costs whilst still delivering the required 
value to the customer. 


Minimise the time to market: 


In a world where competitors watch each other keenly to see what new 
products will be launched, it is vital to get any new product into the marketplace 
as quickly as possible. The competitors will monitor each other closely so that 
they can launch rival products as soon as possible in order to maintain 
profitability. It is vital, therefore, for the first organisation to launch its product as 
quickly as possible after the concept has been developed, so that it has as long 
as possible to establish the product in the market and to make a profit before 
competition increases. Often it is not so much costs that reduce profits as time 
wasted. 
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Minimise the break-even point: 


Companies may wish to try to minimise the time taken to achieve break-even 
for a new project. Leaving aside the cost aspects already discussed, this turns 
the focus to pricing strategies at launch: 


. A low price would boost sales volumes more rapidly but at the expense of 
a lower contribution per unit. 


. A higher price would boost the contribution per unit but potentially at the 
expense of sales volumes. 


Such factors would have to be considered within the wider context of issues 
such as product strategy and objectives. For example, is the main objective to 
penetrate a market and gain market share, or to establish a high quality image? 


Maximise the length of the life cycle itself: 


Generally, the longer the life cycle, the greater the profit that will be generated, 
assuming that production ceases once the product goes into decline and 
becomes unprofitable. One way to maximise the life cycle is to get the product 
to market as quickly as possible because this should maximise the time in 
which the product generates a profit. 


Another way of extending a product's life is to find other uses, or markets, for 
the product. Other product uses may not be obvious when the product is still in 
its planning stage and need to be planned and managed later on. On the other 
hand, it may be possible to plan for a staggered entry into different markets at 
the planning stage. 


Many organisations stagger the launch of their products in different world 
markets in order to reduce costs, increase revenue and prolong the overall life 
of the product. A current example is the way in which new movies are released 
in the USA months before the UK launch. This is done to build up the 
enthusiasm for the movie and to increase revenues overall. Other companies 
may not have the funds to launch worldwide at the same moment and may be 
forced to stagger it. Skimming the market is another way to prolong life and to 
maximise the revenue over the product's life. 


Fel 


Enrono is an accounting software package which has a six-year product 


ifecycle. The following are the yearly costs, estimated for the entire 

length of the package's life: 

Costs — in $000 Year | Year | Year | Year | Year | Year 
1 2 3 4 5 6 

Res. and Dev. 275 

Design 120 

Production costs 120} 200 200 

Marketing costs 125| 170 130 60 

Distribution costs 20 20 15 10 

Customer service costs 5 15 30 45 
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The lifecycle costs for the Enrono package can be added up as follows: 


Lifecycle costs In $000 
Research and development 275 
Design 120 
Production costs 520 
Marketing costs 485 
Distribution costs 65 
Customer Service costs 95 
Total lifecycle costs 1,560 


Lifecycle costing clearly takes into consideration the costs of the 
package incurred during the entire lifecycle — over $1.5 m. Accordingly, 
from lifecycle costing, the management can know whether the revenue 
earned by the product is sufficient to cover the whole costs incurred 
during its life cycle. 


When viewed as a whole, there are opportunities for cost reduction and 
minimisation (and thereby scope for profit maximisation) in several 
categories of cost: 


. For example, initiatives could be taken to reduce testing costs — 
and therefore the 'Research and Development' category. 


. Likewise, proper planning and a tight control on transportation and 
handling costs could minimise distribution costs. 


These opportunities for cost reduction are unlikely to be found when 
management focuses on maximising profit in a period-by-period basis. 


Only on knowing the lifecycle costs of a product can a business 
decide appropriately on its price. This, coupled with planning of the 
different phases of the product's life, could give rise to the following 

actics: 


LAUNCH GROWTH MATURITY DECLINE 
High prices to Competition Sales Superior 
recoup high increases; slowdown and | products appear 
development reduce price | level off; the — our prices 
costs; high to remain market price is | must be cut to 
returns before competitive. maintained. maintain sales. 
competitors Upgrades 
enter the market. and/ornew 

markets 

should be 

considered. 
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Not all investment decisions involve large initial capital outflows or the 
purchase of physical assets. The decision to serve and retain customers 
can also be a capital budgeting decision even though the initial outlay 
may be small. For example a credit card company or an insurance 
company will have to choose which customers they take on and then 
register them on the company’s records. The company incurs initial 
costs due to the paperwork, checking creditworthiness, opening policies, 
etc. for new customers. It takes some time before these initial costs are 
recouped. Research has also shown that the longer a customer stays 
with the company the more profitable that customer becomes to the 
company. 


Thus it becomes important to retain customers, whether by good 
service, discounts, other benefits, etc. A customer's ‘life’ can be 
discounted and decisions made as to the value of, say, a ‘five-year-old’ 
customer. Eventually a point arises where profit no longer continues to 
grow; this plateau is reached between about five years and 20 years 
depending on the nature of the business. Therefore by studying the 
increased revenue and decreased costs generated by an ‘old’ customer, 
management can find strategies to meet their needs better and to retain 
them. 


Many manufacturing companies only supply a small number of 
customers, say between six and ten, and so they can cost customers 
relatively easily. Other companies such as banks and supermarkets 
have many customers and cannot easily analyse every single customer. 
In this case similar customers are grouped together to form category 

types and these can then be analysed in terms of profitability. 


For example, the UK banks, customers tend to move from one category 
to another as they age and as their financial habits change. Customers 
with large mortgages, for example, are more valuable to the bank than 
customers who do not have a large income and do not borrow money. 


KAPLAN PUBLISHING 4117 


Specialist cost and management accounting techniques 


A service organisation will provide services that have life cycles. For 
example, a company leasing heavy machinery to clients could use LCC 
to predict the total costs, resources, utilisation and productivity for an 
asset over its entire life cycle: thus, LCC is an excellent tool for 
assessing alternatives, which has made it very common in the 
procurement of large assets. 


All pertinent cash flows that go to form the complete service over the life 
of the machine are important, and consideration should be given in 
advance as to how to carry them out so as to minimise the whole-life 
cost. A simple model is shown below: 


Year1 Year2 Year3 Year4 Year5 Year6 
$000 $000 $000 $000 $000 $000 


Purchase cost of asset 800 800 
Labour costs (operator) 30 31 32 33 34 160 
Parts and materials 10 15 15 18 18 76 
Fuel 80 96 115 138 166 595 
Lubricants 8 8 8 8 8 40 
Disposal (100) (100) 
Total 928 150 170 197 126 1,571 


The total cost of owning and operating the equipment is the sum of the 
individual cost elements. LCC also involves understanding the detail of 
the individual cost elements and building these up to the ultimate life 
cycle cost. Then, each cost can be broken down further. For example, 
the ‘Parts and Materials’ costs can be split as follows: 


Year1 Year2 Year3 Year4 Year5 Year6 
$000 $000 $000 $000 $000 $000 
Replacement of internal 


motor 10,000 10,000 
Basic service 5,000 5,000 2,000 4,000 4,000 2,000 
Direct administration costs 1,500 3,500 1,500 3,500 3,500 13,500 
Wiring repairs 3,500 6500 1,500 10,500 10,500 32,500 
Total 10,000 15,000 15,000 18,000 18,000 76,000 


For example, the internal motor change is scheduled to occur in Year 3. 
This is driven by an estimated life of the motor of X hours and an 
expected utilisation of the equipment of Y hours per year. If X or Y were 
to change, the model may provide a different result. 
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Assuming the LCC model above could be continuously updated, and the 
component costs automatically uploaded every time a maintenance task 
is performed, this would: 


(1) Provide the company with more accurate and robust pricing 
information 


(2) Provide a real time life cycle cost model 


(3) Enable equipment managers to see and understand the impact of 
their decisions on the life cycle cost of the asset 


(4) Allow the company to see the forward resource for parts, labour 
and materials 


(5) Allow budgeting managers to plan cash outflows for the next 
5 years and beyond. 


The benefits to adopting a life-cycle costing approach include: 


. It draws management's attention to all costs (production and non- 
production) related to a product, which other costing methods usually treat 
as period costs, including marketing, design, and research and 
development costs. 


. It focuses on measuring a product's costs from concept to withdrawal 
rather than reviewing costs on a period by period basis. 


. It aids understanding of the relationship between decisions at the 
design stage and the cost of other functions, such as marketing. 


. It focusses on the long-term returns of a product, promoting long-term 
thinking rather than short-term products with less sustainable gains. 


. Management can make better decisions as they have more accurate 
information about all the costs and revenues of each product. 


13 Environmental management accounting 


Examiner's article: visit the ACCA website, www.accaglobal.com, to review the 
examiner's article written on this topic. 
https://www.accaglobal.com/ca/en/student/exam-support- 
resources/fundamentals-exams-study-resources/f5/technical-articles/Env- 
MA.html 


Organisations are beginning to recognise that environmental awareness and 
management are not optional, but are important for long-term survival and 
profitability. All organisations: 


. are faced with increasing legal and regulatory requirements relating to 
environmental management 


. need to meet customers’ needs and concerns relating to the environment 
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. need to demonstrate effective environmental management to maintain a 
good public image 


. need to manage the risk and potential impact of environmental disasters 


. can make cost savings by improved use of resources such as water and 
fuel 


. are recognising the importance of sustainable development, which is the 
meeting of current needs without compromising the ability of future 
generations to meet their needs. 


EMA is concerned with the accounting information needs of managers in 
relation to corporate activities that affect the environment as well as 
environment-related impacts on the corporation. This includes: 


. identifying and estimating the costs of environment-related activities 


. identifying and separately monitoring the usage and cost of resources 
such as water, electricity and fuel and to enable costs to be reduced 


. ensuring environmental considerations form a part of capital investment 
decisions 


. assessing the likelihood and impact of environmental risks 


. including environment-related indicators as part of routine performance 
monitoring 


. benchmarking activities against environmental best practice. 


14 Environmental concern and performance 


Martin Bennett and Peter James ('The Green Bottom Line: Management 
Accounting for Environmental Improvement and Business Benefit', 
Management Accounting, November 1998), looked at the ways in which a 
company's concern for the environment can impact on its performance: 


(a) Short-term savings through waste minimisation and energy efficiency 
schemes can be substantial. 


(b) Companies with poor environmental performance may face increased cost 
of capital because investors and lenders demand a higher risk premium. 


(c) There are a number of energy and environmental taxes, such as the 
landfill tax in the UK. 


(d) Pressure group campaigns can cause damage to reputation, or additional 
costs. 


(e) Environmental legislation may cause the 'sunsetting' of products and 
opportunities for ‘sunrise’ replacements. 


(f) The cost of processing input which becomes waste is equivalent to 5— 
10% of some organisations’ revenue. 


(g) The phasing out of CFCs has led to markets for alternative products. 
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Bennett and James ('The Green Bottom Line' 1998) went on to suggest 
six main ways in which business and environmental benefits can be 
achieved. 


(a) Integrating the environment into capital expenditure decisions 
(by considering environmental opposition to projects which could 
affect cash flows, for example). 


(b) Understanding and managing environmental costs. Environmental 
costs are often hidden in overheads, and environmental and 
energy costs are often not allocated to the relevant budgets. 


(c) Introducing waste minimisation schemes. 


(d) Understanding and managing life cycle costs. For many products, 
the greatest environmental impact occurs upstream (such as 
mining raw materials) or downstream from production (such as 
energy to operate equipment). This has led to producers being 
made responsible for dealing with the disposal of products such as 
cars, and government and third party measures to influence raw 
material choices. Organisations therefore need to identify, control 
and make provision for environmental lifecycle costs and work with 
suppliers and customers to identify environmental cost reduction 
opportunities. 


(e) Measuring environmental performance. Business is under 
increasing pressure to measure all aspects of environmental 
performance, both for statutory disclosure reasons and due to 
demands for more environmental data from customers. 


(f) Involving management accountants in a strategic approach to 
environment-related management accounting and performance 
evaluation. A 'green accounting team' incorporating the key 
functions should analyse the strategic picture and identify 
opportunities for practical initiatives. It should analyse the short- 
medium-and long-term impact of possible changes in the following: 


(1) Government policies, such as transport. 

(2) Legislation and regulation. 

(3) Supply conditions, such as fewer landfill sites. 

(4) Market conditions, such as changing customer views. 


(5) Social attitudes, such as to factory farming. 


(6) Competitor strategies. 
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Possible actions include the following: 


(1) Designating an ‘environmental champion’ within the strategic 
planning or accounting function to ensure that environmental 
considerations are fully taken into account. 


(2) Assessing whether new data sources are needed to collect more 
(and better) data. 


(3) Making comparisons between sites/offices to highlight poor 
performance and generate peer pressure for action. 


(4) Developing checklists for internal auditors. 


Such analysis and action should help organisations to better understand 
present and future environmental costs and benefits. 


There are a number of ways in which environmental issues can have an | 
impact on the financial performance of organisations. 


| 
Improving revenue 


Producing new products or services which meet the environmental 
needs or concerns of customers can lead to increased sales. It may also 
be possible to sell such products for a premium price. Improved sales 
may also be a consequence of improving the reputation of the business. 


It is possible that in the future, rather than good environmental 
management resulting in improved sales, poor management will lead to 
losses. All businesses will be expected to meet a minimum standard 
related to environmental issues. 


Cost reductions 


Paying close attention to the use of resources can lead to reductions in 
cost. Often simple improvements in processes can lead to significant 
costs savings. 


Increases in costs 


There may be increases in some costs, for example the cost of 
complying with legal and regulatory requirements, and additional costs 
to improve the environmental image of the organisation. However some 
of these costs may be offset by government grants and this expenditure 
may save money in the long-term as measures taken may prevent future 
losses. 


Costs of failure 


Poor environmental management can result in significant costs, for 
example the cost of clean-up and fines following an environmental 
disaster. 
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Beyond Meat is creating faux-meat products to appeal to a customer 
base that is increasingly concerned with the environmental impact of the 
meat industry. A study has found that one of the products, the ‘beyond 
burger’, uses 93% less land, 46% less energy, and produced 90% fewer 
greenhouse gas emissions compared to its meat based counterpart. 
This environmental focus has seen revenues grow from $16 million in 
2016 to $407 million in 2020. 


Nike Inc. have managed to reduce the raw material and labour time 
needed by introducing a more efficient way to produce its clothing. This 
has reduced the waste going to landfill by approximately 3.5 million Ibs 
since introducing the new approach to production in 2012, and has also 
reduced production costs. Nike also has a line of sustainable products 
made from recycled materials, to appeal to the more climate conscious 
customer. 


Google, Facebook and Amazon have committed to getting 100% of the 
power for their data centres from renewable sources such as wind and 
solar. Not only does this lead to emission free energy, but is also 
estimated to save them approximately 10% on energy bills. 


15 Identifying and accounting for environmental costs 


Management are often unaware of the extent of environmental costs and 
cannot identify opportunities for cost savings. Environmental costs can be split 
into two categories: 


Internal costs 


These are costs that directly impact on the statement of profit or loss for a 
company. There are many different types, for example: 


. improved systems and checks in order to avoid penalties/fines 
. waste disposal costs 


. product take back costs (i.e. in the EU, for example, companies must 
provide facilities for customers to return items such as batteries, printer 
cartridges etc. for recycling. The seller of such items must bear the cost of 
these "take backs") 


. regulatory costs such as taxes (e.g. companies with poor environmental 
management policies often have to bear a higher tax burden) 


. upfront costs such as obtaining permits (e.g. for achieving certain levels of 
emissions) 


. back-end costs such as decommissioning costs on project completion. 
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External costs 


These are costs that are imposed on society at large, but not borne by the 
company that generates the cost in the first instance. For example, 


. carbon emissions 

. usage of energy and water 
. forest degradation 

. health care costs 

. social welfare costs. 


However, governments are becoming increasingly aware of these external 
costs and are using taxes and regulations to convert them to internal costs. For 
example, companies might have to have a tree replacement programme if they 
cause forest degradation, or they receive lower tax allowances on vehicles that 
cause a high degree of harm to the environment. On top of this, some 
companies are voluntarily converting external costs to internal costs. 


16 Other classifications 


Other classification include: 
(1) Hansen and Mendoza: 


(i) Environmental prevention costs: the costs of activities undertaken to 
prevent (or reduce) the production of waste. Examples include the 
costs of the design and operation of processes to reduce 
contaminants, fitting of carbon dioxide filters, insulation, training 
employees, recycling products and obtaining certification relating to 
meeting the requirements of national and international standards. 


(ii) Environmental detection costs: costs incurred to ensure that the 
organisation complies with regulations and voluntary standards. 
Examples include performing contamination tests and inspecting 
products to ensure regulatory compliance. 


(iii) Environmental internal failure costs: costs incurred from performing 
activities that have produced contaminants and waste that have not 
been discharged into the environment. Recycling scrap, treatment of 
waste products, or disposing of toxic materials, are examples. 


(iv) Environmental external failure costs: costs incurred on activities 
performed after discharging waste into the environment. Examples 
include the costs of cleaning up contaminated soil, oil spills, or 
restoring land to its natural state. 


(2) The US Environmental Protection Agency makes a distinction between 
four types of costs: 


(i) Conventional costs: raw materials and energy costs having 
environmental relevance 
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(ii) Potentially hidden costs: costs captured by accounting systems but 


then losing their identity in 'general overheads' 


(iii) Contingent costs: costs to be incurred at a future date, e.g. clean-up 


costs 


(iv) Image and relationship costs: costs that, by their nature, are 


intangible, for example the costs of preparing environmental reports. 


The United Nations Division for Sustainable Development describes 
environmental costs as comprising of costs incurred to protect the 


environment (for example, measures taken to prevent pollution) and costs 
of wasted material, capital and labour, i.e. inefficiencies in the production 


process. 


[Z] | Further examples of environmentat costs | 


Regulatory 
Notification 
Reporting 
Monitoring/testing 
Studies/modelling 
Remediation 
Record keeping 
Plans 

Training 

Inspections 
Manifesting 
Labelling 
Preparedness 
Protective equipment 
Medical surveillance 
Environmental 
insurance 

Financial assurance 
Pollution control 
Spill response 
Storm water 
management 
Waste management 
Taxes/fees 


Upfront 

Site studies 

Site preparation 
Permitting 

R&D 

Engineering and 
procurement 
Installation 
Conventional costs 
Capital equipment 
Materials 

Labour 

Supplies 

Utilities 
Structures 
Salvage value 


Back-end 

Closure/ 
decommissioning 
Disposal of inventory 
Post-closure care 
Site survey 


Voluntary 

(beyond 
compliance) 
Community relations/ 
outreach 
Monitoring/testing 
Training 

Audits 

Qualifying suppliers 
Reports (e.g. annual 
environmental 
reports) 

Insurance 

Planning 

Feasibility studies 
Remediation 
Recycling 
Environmental 
studies 

R&D 

Habitat and wetland 
protection 
Landscaping 

Other environmental 
projects 

Financial support to 
environmental groups 
and/or researchers 
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Test your understanding 9 — Environmental costs 


Which TWO of the following activities are environmental prevention 
costs? 


A Fitting of carbon filters to reduce carbon emissions 


B Water purification treatment to clean waste water before it leaves 
the factory 


C Capturing an recycling of exhaust gases to generate energy 
D Insulation of heating pipes to reduce heat loss 
E Fitting air quality monitors to identify levels of emissions into the 


atmosphere 


EMA techniques 


The most appropriate management accounting techniques for the identification 
and allocation of environmental costs are those identified by the United Nations 
Division for Sustainable Development. These include (Source: Student 
Accountant, Issue 15): 


(1) 


(2) 
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Input/output analysis 


This technique records material inflows and balances this with outflows on 
the basis that what comes in, must go out. 


For example, if 100 kg of materials have been bought and only 80 kg of 
materials have been produced, then the 20 kg difference must be 
accounted for in some way. It may be, for example, that 10% of it has been 
sold as scrap and 90% of it is waste. By accounting for outputs in this way, 
both in terms of physical quantities, and, at the end of the process, in 
monetary terms too, businesses are forced to focus on environmental costs. 


Flow cost accounting 


This technique uses not only material flows, but also the organisational 
structure. It makes material flows transparent by looking at the physical 
quantities involved, their costs and their value. It divides the material flows 
into three categories: material, system and delivery and disposal. The 
values and costs of each of these three flows are then calculated. 


The aim of flow cost accounting is to reduce the quantity of materials 
which, as well as having a positive effect on the environment, should have 
a positive effect on a business' total costs in the long run. 
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(3) Activity-based costing 


ABC allocates internal costs to cost centres and cost drivers on the basis 
of the activities that give rise to the costs. In an environmental accounting 
context, it distinguishes between environment-related costs, which can be 


attributed to joint cost centres, and environment-driven costs, which tend 
to be hidden on general overheads. 


(4) Lifecycle costing 


Within the context of environmental accounting, lifecycle costing is a 
technique which requires the full environmental consequences, and, 
therefore, costs, arising from the production of a product to be taken 
account across its whole lifecycle, literally ‘from cradle to grave’. 


18 EMA: Advantages and disadvantages 


Advantages of environmental 
costing 


Disadvantages 


. better/fairer product costs 


. improved pricing — so that 
products that have the biggest 
environmental impact reflect this 
by having higher selling prices 


. better environmental cost 
control 


. facilitates the quantification of 
cost savings from 
"environmentally-friendly" 
measures 


. should integrate environmental 
costing into the strategic 
management process 


. reduces the potential for cross- 
subsidisation of environmentally 
damaging products 


. time consuming 
. expensive to implement 


. determining accurate costs and 
appropriate costs drivers is 
difficult 


. external costs not experienced 
by the company (e.g. carbon 
footprint) may still be ignored/ 
unmeasured 


. some internal environmental 
costs are intangible (e.g. impact 
on employee health) and these 
are still ignored 


. a company that incorporates 
external costs voluntarily may 
be at a competitive disadvantage 
to rivals who do not do this 
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LF] Test your understanding 10 - EMA 


A manufacturer includes environmental costs in product costs. Total 
environmental costs for the previous period were as follows: 


$000 
Staff training on environmental awareness 50 
Supplier compliance monitoring 15 
Waste disposal costs 85 
Site feasibility studies 10 
Site clean-up costs 40 
Off-set costs 5 
Protective equipment costs 4 
Certification costs 1 
External failure costs 8 
Total 218 


What is the total of these costs that will be classified as 
environmental prevention costs? 


A $50,000 
B $65,000 
C $79,000 
D $80,000 


19 Environmental and sustainability factors 


Organisations are facing an increasingly urgent challenge to ensure they are 
operating in an environmentally conscious and sustainable fashion. This is as a 
result of increasing pressures from customers, governments, shareholders, and 
regulators. 


Whilst adopting a more sustainable business model can be a challenge, and 
can potentially impact profitability in the short term, businesses are increasingly 
seeing it as an opportunity to establish more long-term, sustainable revenue 
streams, and are identifying areas of value creation arising from these 
opportunities. 


LO} “Sustainable development is development that meets the needs of the 
present without compromising the ability of future generations to meet 
their own needs.” 


(The UN’s Bruntland Report) 
Sustainability can thus be thought of as an attempt to provide the best 


outcomes for the human and natural environments, both now and into the 
indefinite future. 
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One aspect of this is the ability of the business to continue to exist and conduct 
operations with no effects on the environment that cannot be offset or made 
good in some other way. 


Importantly, it refers to both the inputs and outputs of any organisational 
process. 


. Inputs (resources) must only be consumed at a rate at which they can be 
reproduced, offset or in some other way not irreplaceably depleted. 


. Outputs (such as waste and products) must not pollute the environment at 
a rate greater than can be cleared or offset. 


Firms should use strategies to neutralise these impacts by engaging in 
environmental practices that will replenish the used resources and eliminate 
harmful effects of pollution. 


Accounting for sustainability factors 


Some of the key issues organisations face in accounting for sustainability 
factors include: 


. There is no globally accepted framework for sustainability reporting, so 
there is no consistent guidance available. 


. There may be insufficient skills or resources within the organisation to 
identify and report on sustainability issues. 


. There may be a reluctance to focus on factors that may be detrimental to 
the primary objective of maximising shareholder wealth. 


In response to these challenges, a common approach is to focus on a triple 
bottom line reporting framework: 


Triple bottom line reporting 


A well-known saying in the world of business is 'what gets measured gets done'. 
If we want firms to change their behaviour with respect to sustainability, then 
there need to be systems in place that measure the economic, social and 
environmental impact of the firm's activities. Once these areas can be quantified 
in some way, then managers will take steps to improve their performance and 
incorporate such issues into future decisions. 


A number of reporting frameworks have been developed to help in accounting 
for sustainability, including the notion of triple bottom line (TBL) reporting. 


TBL reporting expands the traditional company reporting framework to take into 
account environmental and social performance in addition to financial 
(economic) performance. 


TBL attempts to show the full cost of any plans or development. 


A key aspect of TBL is that it relates to both performance measurement and 
decision making. Once targets are set for these aspects and performance is 
measured, then firms will incorporate the effects into decision making. 


The concept is often explained using the triple 'P' headings of 'Planet, People 
and Profit’. 
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Planet 
This focuses on an organisation’s ‘environmental performance’. 


. A TBL company will try to reduce its 'ecological footprint’ by managing 
resource consumption, energy usage and limiting environmental damage. 


For example, production processes will be efficient in terms of resource 
use and environmentally-damaging outputs such as toxic waste 
eliminated. 


. The drive for environmental sustainability also means that TBL companies 
will not be involved in resource depletion. 


For example, fish stocks are maintained at sustainable levels and timber 
use is balanced by replanting to retain the resource into the future. 


Typical measures include: 

- Electricity consumption 

- Fossil fuel consumption 

— Water usage 

— Amount of greenhouse gases and other pollutants produced 

- Percentage of resources recycled compared with dumped as landfill. 
People 

This is a focus on the ‘social performance’ of a TBL business. 

. A TBL business will ensure workers’ rights are respected. 


For example, it will pay its workers fair wages, maintain a safe working 
environment and not use child labour. 


. Similarly, the company would promote its surrounding community, for 
example by providing educational opportunities or a safe community to live 
in. 


Typical measures include: 

— Jobs created/unemployment rates 

— Average pay levels 

- Health and safety measures, such as accident rates 

- Equality measures such as the diversity of employees. 
Profit 

This is related to the ‘economic performance’ of an organisation. 


. A TBL company will try to balance the profit objective with the other two 
elements of the TBL. 


Typical measures include: 
- Profitability of individual businesses/divisions 


— Taxes paid. 
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7] Test your understanding 11 — TBL 


A UK company is looking at building a new factory in a developing 
country where there is currently high unemployment. Employees will 
work long hours with hazardous materials and the factory will produce 
levels of pollution that are legal in the country concerned but not in the 
UK. The company plans to build houses, schools and a health centre 
near the factory to look after employees. 


Comment on the plan from a TBL perspective. 


20 The role of the management accountant 


Professional accountants have a responsibility to act in the public interest. This 
includes supporting sustainability and sustainable development and considering 
the risks to society as a whole of not acting sustainably. 


Management accountants, as trusted advisors, will be at the heart of action on 
sustainability. They will apply their skills and competencies to help develop 
sustainable strategies that are more forward looking, about value creation 
and risk mitigation and are not focused on unsustainable behaviour such as 
short-termism or adverse resource usage. 


Creating an ethics-based culture 


Culture refers to the sum total of all the beliefs, attitudes, norms and customs 
that prevail within an organisation — 'the way we do things around here’. Ideally 
we want a culture that supports sustainability. 


Finance professionals can help in creating and promoting an ethics-based 
culture that discourages unethical or illegal practices, including money 
laundering, terrorist financing, fraud, theft, bribery, non-compliance with 
applicable regulations, bullying and short-term decision-making. 


Championing sustainability 


Rather than taking a reactive, passive approach to sustainability, finance 
professionals should take the initiative in raising awareness of social 
responsibility and the need to consider the impact of decisions and actions on 
sustainability. However, they need to remain objective while doing this. 


This will involve promoting sustainable practices through the organisation in 
relation to the following: 


Products and services 


. Does making the product use inputs/materials/ingredients from renewable 
sources only? 


. Does the firm source raw materials in ways that support their 
replenishment, safeguard natural habitats and ensure good animal welfare 
standards? 


. What is the expected life of the product? 
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Customers 


The supply chain 


The workplace 


Employees 


How much of the product (including packaging) can be recycled? 
Is the level of packaging excessive? 


Can the product/service be made more inclusive? E.g. the introduction into 
he Mattel Barbie range of dolls with different skin tones, hair types and 
body types and dolls with disabilities. 


Does the firm have a recycling programme? 
What incentives are given to customers to encourage them to recycle? 


Does the firm encourage/help customers reduce their carbon footprint? 


Does the firm incorporate environmental considerations when selecting 
suppliers? For example, would it use a supplier with a poor record on 
pollution? 


Does the firm use suppliers who are geographically close to reduce the 
impact of transportation in terms of fuel used and exhaust emissions? 


Does the firm pay fair prices to suppliers or does it use its buying powers 
o drive prices down to very low levels? 


Does the firm encourage/help suppliers reduce their carbon footprint? 


Does the firm help suppliers reduce waste sent to landfill? 


Does the firm have measurable targets for energy/water usage? 
Is the building energy efficient? 


Is the workplace a safe, comfortable, pleasant environment to work in? 


Does the firm look after its employees in terms of working conditions, 
employment rights, job security, etc. or are staff ‘hired and fired’ when 
necessary? 


Does the firm contribute to community projects? 


Does the firm ensure equitable treatment to all employees? 


Other business functions and processes 
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Does the firm take into account environmental impacts of activities when 
making decisions? 


Does the firm measure the impact of social initiatives? 
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Risk management 


Many management accountants are involved in risk management as it is a key 
aspect of good corporate governance. For many firms this includes assessing 
risks such as the actions of competitors, the risk of machine breakdown, bad 
publicity, terrorist attacks etc. 


However, this needs to be extended to include evaluating and quantifying 
reputational and other ethical risks. 


In particular accountants can help highlight the risks of not acting sustainably. 


Performance management 


Performance management and decision making are areas that traditionally 
involve accountants and other finance professionals. As discussed above, 
accountants could encourage the firm to switch to ‘triple bottom line reporting’. 


Marks and Spencer's ‘Plan A’ approach to sustainability and CSR is 
seen by many as an example of best practice in the retail industry and 
the company has received many industry and independent awards in 
this area. 


Marks and Spencer has objectives in the following categories: 


Climate change 
. Help customers reduce carbon footprint 


. Reduce operational greenhouse emissions 


. Improve energy efficiency 

. Help suppliers reduce their carbon footprint. 

Waste 

. Help customers reuse or recycle all products and packaging 


. Reduce level of operational and construction waste sent to landfill 


. 
I 
K 


p suppliers reduce waste sent to landfill. 


Natural resources 
. Ensure efficient use of natural resources 


. Source raw materials in ways that support their replenishment, 
safeguard natural habitats and ensure good animal welfare. 


KAPLAN PUBLISHING 133 


Specialist cost and management accounting techniques 


134 


Being a fair partner 

. Pay fair prices to suppliers 

. Support local communities 

. Ensure good working conditions for everyone involved in the 
supply chains. 

Health and wellbeing 

. Improve health and nutritional benefits of products sold 


. Influence diet and lifestyle choices, through clear nutritional 
labelling and information 


. Encourage customers and employees to become more active. 


Note: These are broken down into over 180 sub-objectives. 


Test your understanding 12 — Sustainability 


Jadie works as a management accountant for a company that makes 
fish pies, fish fingers and breaded scampi for a major supermarket 
chain. The company’s marketing includes a statement that all fish is 
obtained from renewable sources. 

Recently Jadie came across a supplier's invoice for monkfish, a species 
identified by Greenpeace as being under particular pressure from 
fishing. 


Comment on the situation, firstly from a sustainability perspective 
and secondly from an ethical perspective. What should Jadie do? 
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21 Chapter summary 


THROUGHPUT ACCOUNTING 

e Materials are the only variable cost 
© Throughput = sales — materials 
© TPAR = Throughput per unit/ 
Product's time on the bottleneck 
resource 


ABC 
Identify costs drivers 

Group costs into cost pools 
Estimate cost driver volume 
Calculate OH rate per cost driver 
Apportion costs on the basis of 
cost drivers. 


ENVIRONMENTAL 
TARGET COSTING ACCOUNTING 3 
e Set selling price e Discuss the issues 
based on market ADVANCED business face in the 
competition COSTING management of 
© Deduct required METHODS environmental costs 
profit to identify e Describe the 
target cost different methods a 
© Try to close cost business may use to 
gap. account for its 
environmental costs 


LIFE-CYCLE COSTING ENVIRONMENTAL AND 
œ Costs vary throughout the product SUSTAINABILITY FACTORS 


life-cycle (PLC) Triple bottom line reporting 
e Need to consider the whole of the © Planet 


PLC when assessing performance. * People 


e Profit 
The role of the management 


accountant 
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Test your understanding answers 


Test your understanding 1 — Cabal 


Direct costs 


Full production cost 


(b) ABC 
Workings 


Batches 

Setups 

Special parts 
Orders 

Direct labour hours 
Cost driver rates 
Special parts 
handling 

Order handling 
Materials handling 
Other overheads 


Setup costs 


Other overheads 


Production overhead 


Special parts handling costs 
Order handling costs 
Materials handling costs 


(a) Traditional absorption costing 
Budgeted direct labour hours 
(24,000 x 1.0) + (24,000 x 1.5) 
Budgeted overhead costs 
Recovery rate per direct labour hour 


60,000 
$432,000 
$7.20 
Plus Doubleplus 
$ $ 
12.00 24.00 
7.20 10.80 
19.20 34.80 
Plus Doubleplus Total 
12 240 252 
12 720 732 
24,000 96,000 120,000 
10 140 150 
24,000 36,000 60,000 
$73,200/732 $100 per setup 
$60,000/120,000 $0.50 per part 
$19,800/150 $132 per order 
$63,000/252 $250 per batch 
$216,000/60,000 $3.60 per hour 
Plus Doubleplus Total 
1,200 72,000 73,200 
12,000 48,000 60,000 
1,320 18,480 19,800 
3,000 60,000 63,000 
86,400 129,600 216,000 
103,920 328,080 432,000 
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Number of units 24,000 24,000 
$ $ 
Direct cost 12.00 24.00 
Overhead cost per unit 4.33 13.67 
Full cost 16.33 37.67 


Note: In the example above the full production costs were: 


Plus Doubleplus 


Using traditional absorption costing $19.20 $34.80 
Using ABC $16.33 $37.67 
Assume the selling prices are $25.00 $40.00 
Using absorption costing sales margins are 23.2% 13.0% 
ABC sales margins are 34.7% 5.8% 


(c) The reasons for the difference in the production cost per unit 
between the two methods 


— The allocation of overheads under absorption costing was 
unfair. This method assumed that all of the overheads were 
driven by labour hours and, as a result, the Double Plus 
received 1.5 times the production overhead of the Plus. 


- However, this method of absorption is not appropriate. The 
overheads are in fact driven by a number of different factors. 
There are five activity costs, each one has its own cost driver. 
By taking this into account we end up with a much more 
accurate production overhead cost per unit. 


- Using ABC, the cost per unit of a Double Plus is significantly 
higher. This is because the Double Plus is a much more 
complex product than the Plus. For example, there are 140 
orders for the Double Plus but only 10 for the Plus and there 
are 4 special parts for the Double Plus compared to only one 
for the Plus. As a result of this complexity, the Double Plus 
has received more than three times the overhead of the Plus. 


— This accurate allocation is important because the production 
overhead is a large proportion of the overall cost. 


KAPLAN PUBLISHING 137 


Specialist cost and management accounting techniques 


138 


(d) The implications of using ABC 
- Pricing — pricing decisions will be improved because the price 


will be based on more accurate cost data. 
- Decision making — this should also be improved. For 


example, research, production and sales effort can be 


directed towards the most profitable products. 


- Performance management — should be improved. ABC can 
be used as the basis of budgeting and forward planning. The 
more realistic overhead should result in more accurate 
budgets and should improve the process of performance 
management. In addition, an improved understanding of what 
drives the overhead costs should result in steps being taken 
to reduce the overhead costs and hence an improvement in 


performance. 


— Sales strategy — this should be more soundly based. For 
example, target customers with products that appeared 


unprofitable under absorption costing but are actually 
profitable, and vice versa. 


Test your understanding 2 — Theory of constraints 


A B c „ Sales Demand: 
4oounits [| 300units | 25ounits f° 50ounitsper 


week 


The additional sales can be calculated as follows: 


Capacity A B c Demand | Production 


Current 400 300 250 500 


250 


Machine C is the bottleneck as this restricts output to 250 units, 


choose option C to solve this 


Option (3) | 400 300 250 + 500 
300 = 
550 


300 


Machine B is now the bottleneck as this restricts output to 300 
(an increase of 300 — 250 = 50) 


Opt (2) 400 | 300x2]| 550 500 
and (3) = 600 


400 


KAPLAN PUBLISHING 


"A 


Chapter 4 


Machine A is now the bottleneck as this restricts output to 400 
(an increase of 400 — 250 = 150) 
Opt (1) 550 600 550 500 500 
(2) (3) 
Demand is now the bottleneck as this restricts output to 500 (an 
increase of 500 — 250 = 250) 


The current capacities are A = 400, B = 300, C = 250 with demand of 
500 units. Because the lowest of the capacities is 250 this is all we will 
be able to produce and sell hence this is the production figure. 


As process C has the lowest capacity of the 3 processes, we should do 
option (3) first to solve this bottleneck. This increases machine C 
capacity by 300. So process A and B stay the same in terms of capacity 
as we have done nothing except by an additional machine for process C. 
The capacity in process C goes from 250 to 550 as it increases by 300. 
So now we have: 


A = 400, B = 300, C = 550 with demand of 500 units 


The lowest of the capacities is 300 on process B now so we will be able 
to produce and sell this amount hence this is the production figure. The 
production and sales have gone from 250 to 300 so a 50 increase. Each 
of these units has a benefit of $25,000 so this is a benefit of $25,000 x 
50 = 1,250,000 less the $2m cost of the machine giving a net cost of 
$750,000. 


As this doesn't give us a benefit, it is worth investigating further. Process 
B is now our bottleneck since once we have bought another machine for 
process C, our lowest capacity is 300. So we can attempt to resolve this 
by replacing the process B machine (option 2). So process A stays the 
same in terms of capacity as we have done nothing except by an 
additional machine for process C and replace process B machine. The 
capacity in process B doubles from 300 to 600. So now we have: 


A = 400, B = 600, C = 550 with demand of 500 units 


The lowest of the capacities is now 400 on process A so we will only be 
able to produce and sell this amount hence this is the production figure. 
The production and sales have gone from the original 250 to 400 soa 
150 increase. Each of these units has a benefit of $25,000 so this is a 
benefit of $25,000 x 150 = 3,750,000 less the $2m and $1.5m cost of 
the machines giving a net benefit of $250,000. 


Whilst this is good, it could be better so it is worth seeing whether we 
should do all three options. Process A is now our bottleneck since once 
we have bought another machine for process C and B, our lowest 
capacity is 400. So we can attempt to resolve this by investing in a new 
process A machine (option 1). So all the capacities have changed now 
as we have bought additional machines for all processes. The capacity 
in process A increases capacity to 550. 
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So now we have: 


A = 550, B = 600, C = 550 with demand of 500 units 


The lowest of the capacities is now 550 on process A and C. We can 
produce this amount but there is no point as we only have demand of 
500 so that becomes our production level. Sales demand is our 
bottleneck. The production and sales have gone from the original 250 to 
500 so a 250 increase. Each of these units has a benefit of $25,000 so 
this is a benefit of $25,000 x 250 = 6,250,000 less the $2m and $1.5m 
and $1m cost of the machines giving a net benefit of $1,750,000. 


7] Test your understanding 3 — X Ltd 


TPAR = $28.33/$20 = 1.4165 


Return per factory hour = ($85 — $42.50)/1.5 hours = $28.33 
Cost per factory hour = $8,000/(10 x 40 hours) = $20 


7] Test your understanding 4 — Justin Thyme 
Step 1: Determine the bottleneck constraint. 
The bottleneck resource is machine time. 400 machine hours available 
each week = 24,000 machine minutes. 
Step 2: Calculate the throughput per unit for each product. 
D 
$ 
Sales price 1.40 2.80 
Materials cost 0.60 1.00 
Throughput/unit 0.80 1.80 
Step 3: Calculate the throughput per unit for each product. 
Machine time per unit 5 6 
minutes minutes minutes minutes 
Throughput per minute $0.16 $0.30 
Step 4: Rank 
Rank 4th 1st 
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Step 5: Allocate resources using this ranking and answer the question. 
The profit-maximising weekly output and sales volumes are as follows. 
Product Units Machine Throughput Total 
minutes per unit throughout 
$ $ 
D 1,500 9,000 1.80 2,700 
B 2,000 4,000 0.50 1,000 
Cc 2,500 7,500 0.60 1,500 
20,500 
A (balance) 700 3,500 0.80 560 
24,000 5,760 
Operating expenses 5,440 
Profit 320 


7] Test your understanding 5- CBF Throughput Accounting 
(1) B 


Statement (1) is correct: The Theory of Constraints is focused on 
identifying bottlenecks in a process, and how to manage that 
bottleneck. 


Statement (2) is not correct: the process is not complete once the 
bottleneck has been overcome. In fact, it is an ongoing process of 
improvement, as once the bottleneck has been elevated, it is 
probable that another bottleneck will appear, and the process will 
continue. 


Statement (3) is correct. 


Statement (4) is not correct: some limiting factors, particularly 
those external to the organisation, may be out of the organisation’s 
control. 
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(2) 


(3) 


c 
First, we establish the bottleneck: 


The 'Assembly' hours needed for maximum production are 143.75. 
This is less than the 150 hours available. The 'Quality Control' 
hours needed for maximum production are 178.33, which is greater 
than the 170 hours available. So, 'quality control hours' is the 
limiting resource/bottleneck. The 'Packaging' hours needed for 
maximum production are 234.17. This is less than the 250 hours 
available. 


Then, we calculate the throughput per unit: 


Alpha Beta Gamma 


Sales price per unit $2.00 $2.25 $1.75 
Direct materials cost per unit $0.50 $0.81 $0.35 
Throughput per unit $1.50 $1.44 $1.40 
Then, we calculate the throughput per machine hour: 

Alpha Beta Gamma 
Throughput per unit $1.50 $1.44 $1.40 
Machine time per unit — 
quality control 3 minutes 4 minutes 2 minutes 
Throughput per minute $0.50 $0.36 $0.70 
Then, we rank our products: 

Alpha Beta Gamma 

Rank 2 3 1 


Allocate resources 
Units Quality Control Quality Control 


made time taken time left 
(minutes) (minutes) 
Make 850 1,700 8,500 
Gamma first 
Then Alpha 1,000 3,000 5,500 
Finally Beta 1,375 5,500 
B 


Assembly is not a binding constraint, so increasing the capacity 
would not increase output. We are already making all we can of 
Beta, so increasing demand will not increase throughput. Despite 
labour having greater productivity, the packaging machine can do 
no more work, so no more units can be made. 
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(4) A 


Cost plus pricing does not consider elements such as competitor 
pricing strategies or how much external customers are willing to 
pay. It therefore does not consider external factors and statement 3 
is false. 


However, the mark-up on cost may be different between products 
and can be changed at any time. Therefore, statement 4 is false. 


The other statements are correct. 


LT Test your understanding 6 — Target costing 
(a) 


% $ 
Target selling price 110% 200 
Target direct cost 100% 181.82 


Polymer costs represent 60% of direct cost, so 60% x $181.82 = 
$109 per printer. 


(b) Software represents 40% of direct cost, so total direct cost 
$76/0.40 = $190. Cost gap at present is $23.70 


Therefore target cost = $190 — $23.70 = $166.30. 
$166.30 x (1 + 10% mark-up) = $182.93 


7] Test your understanding 7 — Swatch 


Your answer may include: 


. Simplification of the production process allowing cheaper unskilled 
labour to be used in place of more highly paid skilled labour. 


. Using plastics instead of metal for components. 


. Using less packaging — e.g. expensive boxes replaced with plastic 
sheaths. 


. Sharing components between models can result in economies of 
scale. (This is widely used in the car industry and has helped to 
reduce costs dramatically.) 


. Reduce stockholding costs through the introduction of a just-in time 
system. 


. Using cheaper overseas labour. 
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aj Test your understanding 8 — Life cycle 


Lifecycle costs $ million 

Total R&D costs 20.0 

Total Marketing costs (6+4+3+0.9) 12.9 
Total Production costs (1*1+5x*x09+10x08+4x 

0.5) 15.5 

48.4 

Total production (units) (1+5+10+4) 20 million 

Cost per unit (48.4 + 20) $2.42 

Comment 


. The cost was calculated at $11 per unit during the launch phase. 
Based on this cost, the accountant was right to be concerned about 
the launch price being set at $8 per unit. 


. However, looking at the whole life-cycle the marketing manager's 
proposal seems more reasonable. 


. The average cost per unit over the entire life of the product is only 
$2.42 per unit. Therefore, a starting price of $8 per unit would 
seem reasonable and would result in a profit of $5.58 per unit. 


7] Test your understanding 9 — Environmental costs 
A and D 


These costs are both prevention costs as they are reducing or 
preventing emissions. 


B and C are both internal failure costs as they are processing waste 
products before they reach the outside environment. 


E is a detection cost as it is measuring the levels of waste products 
occurring. 
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7] Test your understanding 10 - EMA 
B 
The following are likely to be classed as environmental prevention 
costs: 
$000 
Staff training on environmental awareness 50 
Site feasibility studies 10 
Protective equipment costs 4 
Certification costs 1 
Total 65 


7] Test your understanding 11 —- TBL 
Planet 


. The level of pollution is worrying. Of particular concern is the fact 
that this would not be legal in the UK indicating that even if the 
pollution is legal in the country concerned the level is ethically 
wrong. 


. Furthermore, there is no evidence that the firm is planning any 
clean up or off-setting activities. 


People 


. Working conditions would be considered unethical and 
unsustainable. 


. However, in defence of the firm they are contributing to the local 
community via wages, job creation, housing, schools and a health 
centre. 


Profit 


. Despite the social initiatives described above, it is difficult not to 
conclude that the firm is building the factory in the country 
concerned primarily to save costs and avoid UK legislation 
regarding employment and environmental standards. 
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Test your understanding 12 — Sustainability 


From a sustainability perspective the use of monkfish should be 
discouraged as (1) overfishing could result in it no longer being a 
feasible food source — i.e. the fishing is unsustainable — and 

(2) overfishing could result in the species becoming extinct. 


In addition, from an ethical perspective, it is wrong for the company 
to mislead customers with its claims that all fish are from 
renewable sources if, in fact, that is not the case. 


In the first instance Jadie should try to gather more information. 

It may be that this particular monkfish is sourced from a fish farm 
and hence is sustainable, or that the invoice was wrong or the 
supplier sent the wrong fish and the company wouldn't knowingly 
use it or that the Greenpeace advice is not considered authoritative 
or some other reasonable explanation. 


If she is still concerned, then she should discuss the matter with 
her manager and/or the head of purchasing. 
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Chapter learning objectives 


Upon completion of this chapter you will be able to: 


. explain the nature of CVP analysis. 


. calculate and interpret break-even point and margin of 
safety. 


. calculate the contribution to sales ratio, in single and multi- 
product situations, and demonstrate an understanding of its 
use. 


. calculate target profit or revenue in single and multi-product 
situations, and demonstrate an understanding of its use. 


. interpret break-even charts and profit-volume charts and 
interpret the information contained within each, including 
multi-product situations. 


. discuss the limitations of CVP analysis for planning and 
decision-making. 
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Breakeven 
analysis 


Single product 


Multi-product 


breakeven Limitations 
analysis 


breakeven 
analysis 


1 _Break-even analysis 


Breakeven is also known as CVP analysis, or cost-volume-profit analysis. 
Break-even analysis is the study of the effects on future profit of changes in 
fixed cost, variable cost, sales price, quantity and mix. 


CVP analysis is a particular example of ‘what if?’ analysis. A business sets a 
budget based upon various assumptions about revenues, costs, product mixes 
and overall volumes. CVP analysis considers the impact on the budgeted profit 
of changes in these various factors. 


2 Single product break-even analysis 
The breakeven point is the level of activity at which there is neither profit, nor 
loss. 


Finding the breakeven point is simple. In the following illustration, each unit sells 
for $200 and contributes $160 towards covering fixed costs of 


Selling price per unit $200 
Less: Variable cost per unit ($40) 
Contribution per unit $160 
Total fixed costs $600,000 
Profit ? 


In order to breakeven, we need to cover our fixed costs. Here, the breakeven 
point = Total fixed costs divided by the unit contribution: $600,000/$160 = 
3,750 units. 


A further example will be used to illustrate the basic formulae and calculations. 
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7] Test your understanding 1 — Break-even analysis 


The following data relate to Product PQ: 


Selling price $25 per unit 
Variable cost $20 per unit 


Fixed costs are $50,000. 

(a) Calculate the number of units that must be made and sold in order 
o break even. 

Fixed cost 


Break-even point in units = Contribution per unit 


(b) Calculate the level of activity that is required to generate a profit of 
$40,000. 


Required profit + Fixed costs 
Contribution per unit 


Level of activity to earn a required profit = 


(c) The company budgets to sell 13,000 units of Product PQ. Calculate 
he margin of safety. 


The margin of safety may be expressed in terms of units: 
Margin of safety = Budgeted level — break-even level of activity 


The margin of safety may also be expressed as a percentage of 
he original budget: 


_ Budgeted sales — Breakeven sales 


Margin of safety (%) = x100 


Budgeted sales 


(d) Calculate the contribution/sales ratio for Product PQ. 
The C/S ratio is normally expressed as a percentage. It is constant 
at all levels of activity. The C/S ratio reveals the amount of 
contribution that is earned for every $1 worth of sales revenue. 


__ Contribution 
C/S ratio =—-———_ 
Sales 


(e) Calculate the break-even point again, this time expressed in terms 
of sales revenue. 


Fixed cost 


Breakeven point in sales revenue =———_— 
p C/S ratio 


(f) Calculate the sales revenue that is required to generate a profit of 
$40,000. 


Required profit + Fixed costs 


Sales revenue required to earn a target profit = CIS ratio 
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3 Drawing a basic breakeven chart 


A basic breakeven chart records costs and revenues on the vertical axis (y) and 
the level of activity on the horizontal axis (x). Lines are drawn on the chart to 
represent costs and sales revenue. 


The breakeven point can be read off where the total sales revenue line cuts the 
total cost line. We will use a basic example to demonstrate how to draw a 
breakeven chart. The data is: 


Selling price $50 per unit 

Variable cost $30 per unit 

Fixed costs $20,000 per month 
Forecast sales 1,700 units per month 


The completed graph is shown below: 


$000 90 
80 
70 
60 


0) Se ee Variable 
cost 


Fixed cost 


10 iMargin of safety 
a ea 
0 400 800 1,200 1,600 


Number of units 


Learning to draw a chart to scale will provide a firm foundation for your 
understanding of breakeven charts. To give yourself some practice, it would be 
a good idea to follow the step-by-step guide which follows to produce your own 
chart on a piece of graph paper. You will not be asked to draw graphs in your 
exam but you may be asked to interpret one. Knowing how they are constructed 
will help you answer these types of questions. 


. Step 1: Select appropriate scales for the axes and draw and label them. 
Your graph should fill as much of the page as possible. This will make it 
clearer and easier to read. You can make sure that you do this by putting 
the extremes of the axes right at the end of the available space. 


The furthest point on the vertical axis will be the monthly sales revenue, 
that is, 


1,700 units x $50 = $ 85,000 


The furthest point on the horizontal axis will be monthly sales volume of 
1,700 units. 
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Make sure that you do not need to read data for volumes higher than 1,700 units 
before you set these extremes for your scales. 


. Step 2: Draw the fixed cost line and label it. This will be a straight line 
parallel to the horizontal axis at the $20,000 level. 


The $20,000 fixed costs are incurred in the short term even with zero activity. 


. Step 3: Draw the total cost line and label it. The best way to do this is to 
calculate the total costs for the maximum sales level, which is 1,700 units 
in our example. Mark this point on the graph and join it to the cost incurred 
at zero activity, that is, $20,000. 


$ 
Variable costs for 1,700 units (1,700 x $30) 51,000 
Fixed costs 20,000 
Total cost for 1,700 units 71,000 


. Step 4: Draw the revenue line and label it. Once again, the best way is to 
plot the extreme points. The revenue at maximum activity in our example 
is 1,700 x $50 = $85,000. This point can be joined to the origin, since at 
zero activity there will be no sales revenue. 


. Step 5: Mark any required information on the chart and read off solutions 
as required. You can check that your chart is accurate by reading off the 
breakeven point and then check this against the calculation for breakeven: 


Fixed cost 
Contribution per unit 
= 20,000/(50 — 30) = 1,000 units. 


Breakeven point in units = 


The margin of safety can be seen as the area to the right of the breakeven point 
up to the forecast sales level of 1,700. The margin of safety is the difference the 
budgeted level of activity (1,700 units), and the breakeven level of activity 
(1,000 units): a margin of safety of 700 units. Note: you can use actual sales 
instead of budgeted sales if using the margin of safety ratio as part of a 
retrospective analysis. 


The margin of safety may also be expressed as a percentage of the original 
budget: 


Budgeted sales — Breakeven sales r 
Budgeted sales 


1,700 units — 1,000 units x 
1,700 units 


Margin of safety (%) = 100 


Margin of safety (as a %) = 100 


Margin of safety = 41% 
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$ 
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The contribution breakeven chart 


One of the problems with the conventional or basic breakeven chart is that it is 
not possible to read contribution directly from the chart. A contribution 
breakeven chart is based on the same principles but it shows the variable cost 
line instead of the fixed cost line. The same lines for total cost and sales 
revenue are shown so the breakeven point and profit can be read off in the 
same way as with a conventional chart. However, it is also possible to read the 


contribution for any level of activity. 


$000 904 
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0 400 800 
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Using the same basic example as for the conventional chart, the total variable 
cost for an output of 1,700 units is 1,700 x $30 = $51,000. This point can be 
joined to the origin since the variable cost is nil at zero activity. 


The contribution can be read as the difference between the sales revenue line 
and the variable cost line. 


This form of presentation might be used when it is desirable to highlight the 
importance of contribution and to focus attention on the variable costs. 


Ensure you are familiar with these charts and that you are able to identify all the 
component parts. 


4 The profit-volume chart 


Another form of breakeven chart is the profit-volume chart. This chart plots a 
single line depicting the profit or loss at each level of activity. The breakeven 
point is where this line cuts the horizontal axis. A profit-volume graph for our 
example is shown below. 


Breakeven 
point 


oe 


$000 15 


1,200 1,600 
Number of units 


The vertical axis shows profits and losses and the horizontal axis is drawn at 
zero profit or loss. 


At zero activity the loss is equal to $20,000, that is, the amount of fixed costs. 
The second point used to draw the line could be the calculated breakeven point 
or the calculated profit for sales of 1,700 units. 


The profit-volume graph is also called a profit graph or a contribution — volume 
graph. 


The main advantage of the profit-volume chart is that it is capable of depicting 
clearly the effect on profit and breakeven point of any changes in the variables. 
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A company manufactures Product RS. Each unit of RS sells for $100. 
Variable costs are $60 per unit. 


Fixed costs are $250,000. The company budgets to produce 12,000 


units in the next period. 
Required: 
(a) Scenario | — Calculate: 


(i) The break-even point (expressed in units and $ of revenue). 


(ii) The level of activity required to generate a profit of $90,000 


(expressed in units and $ of revenue). 
(iii) The margin of safety as a percentage. 


(b) Using graph paper, draw a profit-volume chart for scenario |. 
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(c) Scenario Il — Using the graph drawn in (b), illustrate and explain 
the impact of a change in selling price to $120 per unit, on: 


| (i) | The break-even point (expressed in units and $ of revenue) 


(ii) The level of activity required to generate a profit of $90,000 
(expressed in units) 


(iii) The margin of safety, expressed in units and in % terms. 


| (a) Scenario I 


(i) Contribution per unit = $100 — $60 = $40 per unit 
| BEP (units) = $250,000 + $40 = 6,250 units 
C/S ratio = $40/$100 = 0.40 

BEP ($ revenue) = $250,000 + 0.40 = $625,000 


| (ii) Level of activity = ($90,000 + $250,000) +$40 = 8,500 units 
| 


| Level of activity = ($90,000 + $250,000) + 0.40 = $850,000 


(iii) Margin of safety = 12,000 — 6,250 = 5,750 units 
Or expressed in $ revenue = $575,000 


Margin of safety expressed as a % of the budget: 5,750 units/12,000 
units = 48% approx. 
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Product RS - Profit-Volume chart 


Profit/ # $ 
(loss) 
Level of activity 
required for 
profit = $90K Scenario | 
490000 A AEE AEE EE E S, 


1,000 2,000 3,000 4,000 5,000 6/400 7,000 8,000 9,000 10,000 11,000 12,000 


Number of units 


| produced 
$(200,000) e 
Margin of safety 
i Scenario | 
6,250 units 
| $(200,000) asid 
| $(250,000)77 Point I: Fixed 
| costs 
$00,000) 
| 
| (c) Scenario Il 
(i) Contribution per unit = $120 — $60 = $60 per unit 
BEP (units) = $250,000 + $60 = 4,167 units 
CIS ratio = $60/$120 =0.50 


‘Explain’: Graphically, point | (Fixed costs) remains the same at 
$(250,000), but RS would breakeven earlier at 4,167 units instead 
of 6,250 units. The profit line gradient steepens. This is because a 
higher selling price increased contribution per unit and fixed costs 
are recovered quicker. 


BEP ($ revenue) = $250,000 + 0.50 = $500,000 
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(ii) New CS ratio = $60/$120 =0.50 


Target revenue = ($90,000 + $250,000) = $680,000 or 
+ 0.50 5667 units 


The level of activity/number of units sold required to achieve a 
profit of $90,000 is therefore lower than in Scenario I. 
(iii) Margin of safety =12,000-4,166 = 7,834 units 


7,834 units + budgeted = 65% approx. 
12,000 units 


‘Explain’: An increased contribution impacts favourably on the 


margin of safety. Sales need to fall 65% short of budget before 
RS starts making a loss — compared with 48% in scenario I. 


Proft/ 4 $ Product RS- Profit-Volume chart 


(loss) 


Scenario It 


Scenario | 
Level of activity 


required for 
profit =$90K 


$90,000- 


T T T re 


Number of units 


produced 
$(100,000)+ 


Margin of safety 
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$(250,000)7 Point |: Fixed 
costs Margin of safety 
$300,000) Scenario It 
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Test your understanding 2 - Swim Co 


Swim Co offers training courses to athletes and has prepared the 
following breakeven chart: 


$ A 
200,000 
180,000 
160,000 
150,000 
140,000 
120,000 
100,000 

80,000 


60,000 


40,000 


20,000 


T T T T T T T 
100 200 300 400 450 500 600 


Budgeted 
Number of athletes sales level 


(a) State the breakeven sales revenue for Swim Co and calculate the 
margin of safety (as a percentage) at the budgeted sales level of 
600 athletes. 


(b) Using the chart above, explain the cost and revenue structure of 
the company. 


Test your understanding 3 — Single product 


R Company provides a single service to its customers. An analysis of its 
budget for the year ending 31 December 20X5 shows that, in Period 3, 
when the budgeted activity was 6,570 service units with a sales value of 
$72 each, the margin of safety was 21.015%. 


The budgeted contribution to sales ratio of the service is 35%. 
Required: 


Calculate the budgeted fixed costs in period 3. 
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5 Multi-product break-even analysis 


The basic breakeven model can be used satisfactorily for a business operation 
with only one product. However, most companies sell a range of different 
products, and the model has to be adapted when one is considering a business 
operation with several products. 


CVP Analysis assumes that, if a range of products is sold, sales will be in 
accordance with a pre-determined sales mix. 


When a pre-determined sales mix is used, it can be depicted in the CVP 
Analysis by assuming average revenues and average variable costs for the 
given sales mix. 


However, the assumption has to be made that the sales mix remains constant. 
This is defined as the relative proportion of each product's sale to total sales. 

It could be expressed as a ratio such as 2:3:5, or as a percentage as 20%, 
30%, 50%. 


The calculation of breakeven point in a multi-product firm follows the same 
pattern as in a single product firm. While the numerator will be the same fixed 
costs, the denominator now will be the weighted average contribution to 
sales ratio (Weighted average C/S ratio). 


In multi-product situations, a weighted average C/S ratio is calculated by using 

the formula: 

Total contribution 
Total revenue 


The weighted average C/S ratio is useful in its own right, as it tells us what 
percentage each $ of sales revenue contributes towards fixed costs; it is also 
invaluable in helping us to quickly calculate the breakeven point in sales 
revenue: 


Weighted average C/S ratio = 


Fixed cost 


PreakevenTevenug Weighted average C/S ratio 


ea 


Company A produces Product X and Product Y. Fixed overhead costs 
amount to $200,000 every year. The following budgeted information is 
available for both products for next year. 


Product X Product Y 
Sales price $50 $60 
Variable cost $30 $45 
Contribution per unit $20 $15 
Budgeted sales (in units) 20,000 10,000 
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In order to calculate the breakeven revenue for the next year, using the 
budgeted sales mix, we need the weighted average C/S ratio as follows: 
Total contribution 


Weighted average C/S ratio “TelievenuE 


(20,000 x $20) + ($10,000 x $15) 


Weighted average C/S ratio = (20,000 » $50) + (610,000 > $60) 


Weighted average C/S ratio = 34.375% 
The breakeven revenue can now be calculated this way for company A: 


Fixed costs 


Breskeventevenue™ Weighted average C/S ratio 


$200,000 


Breakeven revenue= 0.34375 


Breakeven revenue = $581,819 


Calculations in the illustration above provide only estimated information 
because they assume that products X and Y are sold in a constant mix 
of 2X to 1Y. In reality, this constant mix is unlikely to exist and, at times, 
more Y may be sold than X. Such changes in the mix throughout a 
period, even if the overall mix for the period is 2:1, will lead to the actual 
breakeven point being different than anticipated. 


6 Establishing a target profit for multiple products 


The approach is the same as in single product situations, but the weighted 
average contribution to sales ratio is now used so that: 


Fixed costs + required profit 
Weighted average C/S ratio 


Sales revenue required to earn a target profit 


Fel 


To achieve a target profit of $300,000 in Company A: 

(Fixed costs + required profit) 
W.A C/S ratio 

$200,000 + $300,000 

034375 

Sales revenue required for profit of $300,000 = $1,454,545 


Sales revenue required for profit of $300,000 


Sales revenue required for profit of $300,000 


KAPLAN PUBLISHING 


W 


Chapter 5 


7 Margin of safety calculations 


The basic breakeven model for calculating the margin of safety can be adapted 
to multi-product environments. Calculating the margin of safety for multiple 
products is exactly the same as for single products, but we use the standard 
mix. The easiest way to see how it's done is to look at an example below: 


ea 


Murray Ltd produces and sells two types of sports equipment items for 
children, balls (in batches) and miniature racquets. 


A batch of balls sells for $8 and has a variable cost of $5. Racquets sell 
for $4 per unit and have a unit variable cost of $2.60. 


For every 2 batches of balls sold, one racquet is sold. Murray budgeted 
fixed costs are $407,000 per period. Budgeted sales revenue for next 
period is $1,250,000 in the standard mix. 


To calculate the margin of safety, the following steps must be followed: 


Step 1 - Calculate contribution per unit: 


Balls Racquets 
$ per batch $ per unit 
Selling price $8 $4 
Variable cost $5 $2.60 
Contribution $3 $1.40 


Step 2 - Calculate contribution per mix: 

($3 x 2 balls) + ($1.40 x 1 racquet) = $7.40 

Step 3 - Calculate the breakeven point in terms of the number of 

mixes: 

Breakeven point = Fixed costs/Contribution per mix 

Breakeven point = $407,000/$7.40 = 55,000 mixes 

Step 4 - Calculate the breakeven point in terms of the units of the 
products: 

55,000 mixes x 2 = 110,000 balls 55,000 mixes x 1 = 55,000 racquets 


Step 5 - Calculate the breakeven point in terms of revenue 
($8 x 110,000 balls) + ($4 x 55,000 racquets) = $1,100,000 


Step 6 - Calculate the margin of safety: 


Budgeted sales — breakeven sales = $1,250,000 — $1,100,000 = 
$150,000 


Or, as a percentage, ($1,250,000 — $1,100,000)/$1,250,000 = 12% 
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8 The multi-product profit-volume graph — Step-by-step 


In a multi-product environment, two lines must be shown on the profit-volume 
graph: 


(1) One straight line, where a constant mix between the products is 
assumed. 


(2) One bow shaped line, to see how the individual products contribute to 
profit rather than as a constant mix. It is assumed that the company sells 
its most profitable product first and then its next most profitable product, 
and so on. 


Step 1: Calculate the C/S ratio of each product being sold, and rank the 
products in order of profitability (in other words, products are ranked in 
decreasing order based on the size of their C/S ratio with the highest C/S ratio 
product ranked first). 


Step 2: Draw the graph, showing cumulative sales on the x-axis. The products 
are shown individually on a graph from left to right, in order of the size of their 
C/S ratio (and therefore based on the Step 1 ranking above). For example, if we 
assume 3 products X, Y and Z, then the following graph could be drawn, with ‘V’ 
representing the total sales. At an output of 0, the profit earned will amount to 
the company’s fixed costs, represented by point k on the chart. 


Profit 
ion 


+ > 
y Sales 
Revenue 
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Step 3: Draw the line km, that represents the profit earned by product X — the 
slope of the line is determined by the contribution per unit earned on sales of 


that product. 
Profit 
4 earned 
+ > 
v Sales 
m Revenue 
k 


Step 4: Draw the line mn, that represents the profit earned by product y, which 


has a lower contribution per unit than product X. The line nj is the profit earned 
by the least profitable product, product Z. 


Profit 
A earned 


Sales 
Revenue 
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Step 5: Draw the line joining points k and j: it reflects the average profitability of 
the three products, and each point on that line represents the profit earned for 
the associated output, assuming that the three products are sold in the standard 
product mix, i.e. the mix implied in the construction of the chart. Accordingly, the 
indicated breakeven point only applies if the products are sold in the standard 
product mix. 


It can also be seen that breakeven can also occur at lower levels of output, 
provided the proportions of the products are changed. For example, the point B 
where the line kmnj crosses the horizontal axis indicates a possible breakeven 
point. 


Profit 
# earned 


Sales 
Revenue 


N 


Breakeven point 


Plotting products individually may present the following benefits in a decision- 
making process: 


. In order to improve overall profitability, it may be worth considering an 
increase in the sales of the product with the highest C/S ratio, even if it 
means as decrease in the least profitable product. 


. It helps managers decide which products should be continued or 
abandoned. 


. It also helps management focus on the price of products and whether 
some prices should be raised in order to improve the individual product's 
C/S ratio. 


. Last, it clarifies what changes in selling prices and sales volumes will have 
on breakeven points and profits. 


KAPLAN PUBLISHING 


M 


Chapter 5 


BJS Ltd produces and sells the following three products: 


Product X bg Z 

Selling price per unit $16 $20 $10 
Variable cost per unit $5 $15 $7 
Contribution per unit $11 $5 $3 


Budgeted sales volume 50,000 units 10,000 units 100,000 units 


The company expects the fixed costs to be $450,000 for the coming 
year. Assume that sales arise throughout the year in a constant mix. 
Required: 

(a) Calculate the weighted average C/S ratio for the products. 

(b) Calculate the break-even sales revenue required. 

(c) Calculate the margin of safety required. 

(d) Calculate the revenue required to achieve a target profit of 


$900,000. 

(e) Draw a multi-product profit-volume chart assuming the budget is 
achieved. 

Solution 

(a) 
Product Contribution | Sales revenue CIS ratio 

$000 $000 

X 550 800 0.6875 
Y 50 200 0.25 
Z 300 1,000 0.30 
Total 900 2,000 


i D i , Total contribution 

Weighted average contribution to sales ratio = ————————— 
Total sales 

_ $900,000 

~ $2,000,000 

= 0.45 or 45% 


(b) 


g _ Fixed costs 
Breakeven sales revenue required = CS ratio 
_ $450,000 
~~ 45% 
= $1,000,000 
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(c) 


Budgeted revenue = $2,000,000 (from part a) 

Breakeven revenue = $1,000,000 (from part b) 

Margin of safety in $ = budgeted revenue — breakeven revenue 
Margin of safety in $ = $2,000,000 — $1,000,000 = $1,000,000 


budgeted revenue — breakeven revenue 


Margin of safety in % = x 100 


(d) 


Revenue required to achieve a target profit of $900,000 = 


(e) 


budgeted revenue 


$2,000,000 — $1,000,000 
sr 100 
$2,000,000 


= 50% 


($900,000 + $450,000) : 
0.45 


= $3,000,000 


100 


Break even graph 


Firstly, products must be ranked according to their C/S ratios. This 
gives X > Z > Y. Then assume that the products are sold in the 
order of highest C/S ratio first to generate co-ordinates to plot on 
the graph. 


The first point on the graph is where sales volume = 0 
— Cumulative Revenue = 0 

- Profit/loss = loss equal to the fixed costs of $450k. 
- Co-ordinates (in $000s) = (0, — 450) 


To get the next point we include the sales of 50,000 units of 
product X. 


- Total cumulative revenue = 50,000 x 16 = 800k 
- Additional contribution = 50,000 x 11 = 550k 

- Net cumulative profit = -450 + 550 = +100k 

— Co-ordinates = (800, 100) 

Next we sell 100,000 units of product Z 

- Additional revenue = 100 x 10 = 1,000k 

- Total cumulative revenue = 800 + 1,000 = 1,800k 
— Additional contribution = 100 x 3 = 300k 

- Net cumulative profit = 100 + 300 = 400k 

— Co-ordinates = (1800, 400) 
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Finally we sell 10,000 units of product Y 
— Additional revenue = 10 x 20 = 200k 
- Total cumulative revenue = 1,800 + 200 = 2,000k 
— Additional contribution = 10 x 5 = 50k 
- Net cumulative profit = 400 + 50 = 450k 
— Co-ordinates = (2000, 450) 
This can be summarised in the following table: 
Product Contribution Cumulative Revenue Cumulative 
$000 Profit/(Loss) $000 revenue 
$000 $000 
None - (450) - 0 
X 550 100 800 800 
Z 300 400 1,000 1,800 
Y 50 450 200 2,000 


The chart is, essentially, a profit/volume chart. Cumulative profit is plotted 
against cumulative sales revenue. Like P/V charts for single products the 
line drawn starts at the fixed costs below the line. 

Multi-product profit-volume chart 
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s 
> 
E (100) 4 Breakeven point Sales (000) 
È Product X 
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Test your understanding 4 


JK Ltd has prepared a budget for the next 12 months when it intends to 
make and sell four products, details of which are shown below: 


Product Sales in units | Selling price | Variable cost 
(thousands) per unit per unit 
$ $ 
J 10 20 14.00 
K 10 40 8.00 
Ñ 50 4 4.20 
M 20 10 7.00 


Budgeted fixed costs are $240,000 per annum and total assets 
employed are $570,000. 
You are required: 


(a) to calculate the total contribution earned by each product and their 
combined total contributions 


(b) to plot the data of your answer to (a) above in the form of a profit 
volume graph 


(c) to explain your graph to management, to comment on the results 
shown and state the break-even point 


(d) to describe briefly three ways in which the overall contribution to 
sales ratio could be improved. 


Limitations of break-even analysis 


The following underlying assumptions will limit the precision and reliability of a 
given cost-volume-profit (CVP) analysis. 


(1) 


(2) 
(3) 


(4) 


(5) 
(6) 


(7) 


The behaviour of total cost and total revenue has been reliably determined 
and is linear over the relevant range. 


All costs can be divided into fixed and variable elements. 


Total fixed costs remain constant over the relevant volume range of the 
CVP analysis. 


Total variable costs are directly proportional to volume over the relevant 
range. 


Selling prices are to be unchanged. 


Prices of the factors of production are to be unchanged (for example, 
material, prices, wage rates). 


Efficiency and productivity are to be unchanged. 
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(8) The analysis either covers a single product or assumes that a given sales 
mix will be maintained as total volume changes. 


(9) Revenue and costs are being compared on a single activity basis 
(for example, units produced and sold or sales value of production). 


(10) Perhaps the most basic assumption of all is that volume is the only 
relevant factor affecting cost. Of course, other factors also affect costs and 
sales. Ordinary cost-volume-profit analysis is a crude oversimplification 
when these factors are unjustifiably ignored. 


(11) The volume of production equals the volume of sales, or changes in 
beginning and ending inventory levels are insignificant in amount. 


7] Test your understanding 5 


H Limited manufactures and sells two products — J and K. Annual sales 
are expected to be in the ratio of J:1 K:3. Total annual sales are planned 
to be $420,000. Product J has a contribution to sales ratio of 40% 
whereas that of product K is 50%. Annual fixed costs are estimated to be 
$120,000. 


Required: 
What is the budgeted break-even sales value? 


LF] Test your understanding 6 


PER plc sells three products. The budgeted fixed cost for the period is 
$648,000. The budgeted contribution to sales ratio (C/S ratio) and sales 
mix are as follows: 


Product CIS ratio Mix 

P 27% 30% 

E 56% 20% 

R 38% 50% 
Required: 


What is the breakeven sales revenue? 
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10 Chapter summary 


Single product 
breakeven analysis 
Breakeven point 
Breakeven sales 


revenue 
Target profit 
Margin of safety 
C/S ratio 


Breakeven 
analysis 


Multi-product 
breakeven analysis 


+ Weighted average 
C/S ratio 


Limitations 


+ Revenue 
* Cost 
+ Volume 
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Test your understanding answers 


L7] Test your understanding 1 — Break-even analysis 
(a) Contribution per unit = $25 — $20 = $5 per unit 


Fixed cost 
Contribution per unit 
BEP = $50,000 + $5 = 10,000 units 


(b) 


Break-even point in units = 


Required profit + Fixed costs 
Contribution per unit 


Number of units = ($40,000 + $50,000) + $5 = 18,000 units 
(c) 

Margin of safety = 13,000 — 10,000 = 3,000 units 

In terms of sales revenue this is 3,000 x $25 = $75,000 


Level of activity to earn a required profit = 


,000 
i ees 0, 
As a percentage of the budget 73,000 x 100% 
= 23.1% 
(d) 
; Contribution 
C/S ratio= —~———_ 
Sales 
_ _ $5 
C/S ratio = 325 
C/S ratio = 20% 
(e) 
Fixed cost 


Breakeven point in sales revenue = —~——— 
p C/S ratio 


BEP (in $) = $50,000 + 0.20 
BEP = $250,000 
(f) 


Required profit + Fixed costs 


Sales revenue to earn a required profit = CIS ratio 


Required sales = ($40,000 + $50,000) + 0.20 
i.e. $450,000. 
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Test your understanding 2 - Swim Co 


(a) The breakeven sales revenue for Swim Co is $150,000, and the 
breakeven number of athletes is 450. 
600-450 


3 s = 600-450 m 
The margin of safety is 500 x 100% 


=25% 


(b) Cost and revenue structure 
3 lines: A = revenue, B = total cost, C = fixed costs 
Line A 


The revenue line suggests the training courses are generating a 
constant return per athlete. We can calculate the sales prices as the 
gradient ($200,000/600 units) at $333.33 per unit. 


Line C 


Line C is the fixed costs line — if no sales are made then the cost will be 
$20,000. This remains constant until 200 courses are sold, at which 
point the fixed costs increase to $40,000. They then remain constant at 
$40,000 for 200+ athletes. 


This cost behaviour is that of stepped fixed cost. It implies that an 
additional fixed cost is needed when we reach 200 courses, for example 
maybe a second trainer needs to be hired to deal with the increased 
number of courses, or number of attendees per course. 


Line B 


Line B is a combination of the fixed cost line (C) and the variable costs. 
As variable costs are zero when no courses are sold, this line starts in 
the same place as line B. Between 0 and 200 athletes, the gradient of 
the line is constant, indicating constant VC/unit. This can be calculated 
as $200 per athlete [($80,000-$40,000)/200 units]. 


The line then becomes vertical at 200 units, adding $20,000 to the total 
costs. This is due to the behaviour of line C — the stepped fixed cost 
behaviour means fixed costs have increased by $20,000. 


Beyond 200 athletes, the line then returns to a constant gradient of $200 
per course, implying the variable costs per unit remain at $200 per 
course within the range shown in the diagram. 


The breakeven point is then where the total costs and the revenue lines 
cross at 450 athletes. At this point both the revenue and total costs are 
$150,000 so the profit is 0. 


At the budgeted sales level of 600 athletes, the revenue is $200,000 and 
the total costs are $180,000, so Swim Co is budgeted to make a profit of 
$20,000 if they achieve this budget, at a margin of safety of 25% as 
calculated in part (a). 
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7] Test your understanding 3 — Single product 


If the margin of safety budgeted in period 3 is 21.015%, 
So we can rearrange the formula: 
Budgeted sales — Breakeven sales 


Margin of safety (%) = Budgeted sales x100 


To: 

Breakeven Sales 

= Budgeted Sales — (Budgeted Sales x Margins of Safety (%)) 
So the breakeven number of units in the period is: 

6,570 — (6,570 x 21.015%) = 5,189 units 

At the breakeven point, contribution is equal to the level of fixed costs. 
Contribution at this volume is: 

Sales units x Contribution per unit 

= Sales Units x (C/S ratio x Sales Price) 

= 5,189 x 35% x $72 

= $130,763. 

So fixed costs are $130,763. 
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qj Test your understanding 4 
(a) 
Product Revenue, Variable Contribution C/S ratio 
in costs 
$000 $000 $000 
J 200 140 60 0.30 
K 400 80 320 0.80 
L 200 210 (10) (0.05) 
M 200 140 60 0.30 
1,000 570 430 
(b) 
Product Contribution, Cumulative Revenue Cumulative 
in Profit/(Loss) revenue 
$000 $000 
(240) 0 
K 320 80 400 400 
J 60 140 200 600 
M 60 200 200 800 
L (10) 190 200 1,000 
200 4 
a 
Product L 
150 4 
100 4 
Product J 
5 8 
3 
T o T T 1 
A 100 800 900 1,000 
ÈE oo 4 Revenue ($000) 
(50) + Breakeven point 
(200) 4 Product K 
(250) 4 
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(c) The products are plotted in the order of their C/S ratios. The fixed 
costs of the company are $240,000. The chart reveals that if only 
product K is produced, the company will generate a profit of 
$80,000. The profit of the company is maximised at $200,000. This 
is achieved by producing Products K, J and M only. 


If all four products are produced then JK Ltd can expect a profit of 
$190,000 from sales revenue of $1,000,000. If all four products are 
sold in the budget sales mix then the company will break even 
when revenue reaches $558,140. This point has been indicated on 
the graph. This point can also be calculated. Thus: 


Average contribution/sales ratio = 430/1,000 = 43% 


Break. int = Fixed cost 
Hee NEN ROWS Average C/S ratio 
. $240,000 
Break-even point = ona $558,140 


(d) The overall C/S ratio could be improved by: 


— Changing the product mix in favour of products with above 
average C/S ratios. In this example that would mean 
increasing production of Product K. 


- Increasing sales revenue. 


- Deleting product L. 
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Test your understanding 5 


OR 
C/S ratio of the mix = 


= 47.5% 


$120,000 


Break-even point = Wey 


= $252,632 


Product Total Total sales CIS ratio 
contribution revenue 
$ $ 
J 42,000 105,000 40% 
K 157,500 315,000 50% 
199,500 420,000 
C/S ratio of the mix = 3199:00 = 47.5% 
ratio ol e MIX = $420,000 = I 
Break. int = $120:000. $252,632 
reak-even point = A75% a A 


(1 x 40%) + (3 x 50%) 


1+3 


Test your understanding 6 


Breakeven point in $ 


$648,000 


Therefore, BEP 383% 


= $1,691,906 


Fixed cost 
C/S ratio of the mix 


CIS ratio of the mix = (0.3 x 27%) + (0.2 x 56%) + (0.5 x 38%) = 38.3% 
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Planning with limiting 
factors 


Chapter learning objectives 


Upon completion of this chapter you will be able to: 


. Identify limiting factors in a scarce resource situation and 
select an appropriate technique. 


. Determine the optimal production plan where an organisation 
is restricted by a single limiting factor, including within the 
context of make-or-buy decisions. 


. Formulate and solve multiple scarce resource problems 
using both linear programming graphs and using 
simultaneous equations as appropriate. 


. Explain and calculate shadow prices (dual prices) and 
discuss their implications for decision-making and 
performance management. 


. Calculate slack and explain the implications of the existence 
of slack for decision-making and performance management. 
(Excluding simplex and sensitivity to changes in objective 
functions.) 
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PLANNING WITH LIMITING 
FACTORS 


MULTIPLE 
LIMITING FACTOR LIMITING FACTORS 


LINEAR 
PROGRAMMING 


GRAPHICAL AND 
ALGEBRAIC 
SOLUTIONS 


SHADOW PRICES 
AND SLACK 


Firms face many constraints on their activity and plan accordingly: 


1 Introduction 


. limited demand 
. limited skilled labour and other production resources 
. limited finance (‘capital rationing’). 


Examination questions will focus on the problem of scarce resources that 
prevent the normal plan being achieved. 


For example, a firm is facing a labour shortage this month due to sickness and, 
as a result, cannot produce the number of units that it would like to. How should 
its production plan be revised? 


2 Planning with one limiting factor 


The usual objective in questions is to maximise profit. Given that fixed costs are 
unaffected by the production decision in the short run, the approach should be 
to maximise the contribution earned. We have covered a similar approach in 
Chapter 4, with Throughput Accounting. 


KAPLAN PUBLISHING 


A 


Chapter 6 


If there is one limiting factor, then the problem is best solved using key factor 
analysis: 


Step 1: identify the scarce resource. 
Step 2: calculate the contribution per unit for each product. 


Step 3: calculate the contribution per unit of the scarce resource for each 
product. 


Step 4: rank the products in order of the contribution per unit of the scarce 
resource. 


Step 5: allocate resources using this ranking and answer the question. 


7] Test your understanding 1 


X Ltd makes three products, A, B and C, for which unit costs, machine 
hours and selling prices are as follows: 
Product A Product B Product C 
Machine hours 10 12 14 
$ $ $ 


Direct materials 

@ 50c per kg 7 (14 kg) 6 (12 kg) 5 (10 kg) 
Direct wages 

@ $7.50 per hour 9 (1.2 hours) 6 (0.8 hours) 3 (0.4 hours) 


Variable overheads 3 3 3 
Marginal cost 19 15 
Selling price 25 20 
Contribution 6 5 4 


Sales demand for the period is limited as follows. 


Product A 4,000 
Product B 6,000 
Product C 6,000 


Company policy is to produce a minimum of 1,000 units of Product A. 
The supply of materials in the period is unlimited, but machine hours are 
limited to 200,000 and direct labour hours to 5,000. 

Required: 


Indicate the production levels that should be adopted for the three 
products in order to maximise profitability, and state the maximum 
contribution. 
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For any scarce resource we can consider the value to the firm of 
gaining or losing units of that scarce resource. 


For example, in TYU 1 above it was determined that labour hours were 
the limiting factor and with 5,000 hours available the maximum 
contribution that could be earned was $38,750 based on selling 
1,000A, 1,750B and 6,000C. 


Suppose one additional labour hour became available. This would 
allow the company to make and sell more units of product B (Note that 
this was the product being made when the labour hours ran out). 


. Each unit of B takes 0.8 hours, so one additional hour would 
enable us to make 1.25 additional units of B. 


. Each unit of B generates contribution of $5, so one additional hour 
would generate additional contribution of 1.25 x 5 = $6.25. 


. Note that this is contribution so has already deducted the cost of 
the labour at $7.50 per hour. 


. Thus the firm would be willing to pay up to 7.50 + 6.25 = $13.75 
an hour for additional labour. 


This concept is discussed further below under the topic of shadow 
prices. 


Several limiting factors — linear programming 


When there is only one scarce resource, the method above (key factor 
analysis) can be used to solve the problem. However where there are two or 
more resources in short supply which limit the organisation’s activities, then 
linear programming is required to find the solution. 


In examination questions linear programming is used to: 


maximise contribution and/or 


minimise costs. 
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Formulating a linear programming problem involving two variables 


The steps involved in linear programming are as follows: 


rc 
STEP 1: DEFINE THE VARIABLES ae 


STEP 2: DEFINE AND FORMULATE THE OBJECTIVE Jt. FORMULATING 
(E.G. MAXIMISE CONTRIBUTION C = 5X+6Y) ; THE PROBLEM 


STEP 3: FORMULATE THE CONSTRAINTS ) wl 


STEP 4: DRAW A GRAPH IDENTIFYING THE 
FEASIBLE REGION 
STEP 5: SOLVE FOR THE OPTIMAL PRODUCTION 
PLAN 


SOLVING THE 
PROBLEM 


STEP 6: ANSWER THE QUESTION! 
a (E.G. MAXIMUM PROFIT =...) 


Note: Linear programming calculations will only involve two variables in exam 
questions. 
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A company produces two products in three departments. Details are 
shown below regarding the time per unit required in each department, 
the available hours in each department and the contribution per unit of 
each product: 


Product X: Product Y: Available 
hours per unit hours per unit hours 
Department A 8 10 11,000 
Department B 4 10 9,000 
Department C 12 6 12,000 
Contribution p.u. $4 $8 


There is unlimited demand for Product X, but demand for Product Y is 
limited to 600 units per annum. 
Required: 


Determine, using a step-by-step approach, what the optimum production 
plan is. 


Solution 


To determine what the optimum production plan is, we will follow the 
linear programming steps: 


Step 1: Define the variables 


Let 'x' be the number of units of X to produce; Let 'y' be the number of 
units of Y to produce. 


Step 2: Define and formulate the objective function 
Objective function: to maximise contribution C = 4x + 8y 
Step 3: Formulate the constraints 

Subject to: 

. In Department A, 8x + 10y < 11,000 hours 

. In Department B, 4x + 10y < 9,000 hours 

. In Department C, 12x + 6y < 12,000 hours 

. Non-negativity constraint: 0 < x, y. 


Sales demand for Product Y is also a constraint that can be expressed 
by the inequality y < 600. 


KAPLAN PUBLISHING 


A 


Chapter 6 


Step 4: Draw a graph identifying the feasible region 


All the constraints are straight lines so each can be drawn by joining 
two points. In LP questions it is often easiest to get the two end points — 
i.e. where the lines cross the x and y axes. 


To draw Constraint 1 (constraint in Department A), we take the 
inequality '8x + 10y < 11,000 hours' and turn it into an equation: 8x + 10y 
= 11,000. To draw this constraint, we need two points. 


. X =0, Y = 11,000 + 10 so Y = 1,100 

. Likewise, if Y = 0, X = 11,000 + 8 so X = 1,375 

To draw Constraint 2 (Department B): 

. X =0, Y = 900 and 

. Y =0, X = 2,250 

To draw Constraint 3 (Department C): 

. X=0, Y = 2,000 and 

. Y =0, X= 1,000 

To draw the final constraint (maximum demand for Product Y), we draw 
the line y = 600 for any value of x: 

. X=0, Y= 600 and 

. X = 100, Y = 600 

For each constraint line, we then need to consider whether the 
acceptable (feasible) co-ordinates are below or above the line. All of the 


constraints here are " < " types, so acceptable solutions are to the 
left/below the lines giving the feasible region ABCDE. 


Learning to draw a graph to scale will provide a firm foundation for your 
understanding of linear programming graphs. To give yourself some practice, 
it would be a good idea to produce your own chart on a piece of graph paper. 
You will not be asked to draw graphs in your exam but you may be asked to 
interpret one. Knowing how they are constructed will help you answer these 
types of questions. 
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Units of Linear programming graph 


product 
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Dept C 
12x + 6y = 12,000 


1,900- 
1,800 i 


y=600 


500-4 
Dept B 
400- 4x + 10y = 9,000 
3004 
200-4 
DeptA 
100-4 
ä 8x + 10y = 11,000 
o T T T T T T T T T T T 


O 200]400 600 800 1,000 1,200 1,400 1,600 1,800 2,0002,200 
Units of product X 


Iso-contribution line 
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Step 5: Finding the optimum solution — Using the iso-contribution 
line 

The maximum value of the objective function is not known; however, we 
can draw an iso-contribution (or 'profit') line that shows all the combinations 
of x and y that provide the same total value for the objective function. 


If, for example, we need to maximise contribution $4x + $8y, we can 
draw a line on a graph that shows combination of values for x and y that 
give the same total contribution, when x has a contribution of $4 and y 
has a contribution of $8. 


Any total contribution figure can be picked, but a multiple of $4 and $8 is 
easiest. 


. For example, assume 4x + 8y = 4,000. This contribution line could 
be found by joining the points on the graph x = 0, y = 500 and x = 
1,000 and y = 0. 


. Instead, we might select a total contribution value of 4x + 8y = 
8,000. This contribution line could be found by joining the points 
on the graph x = 0, y = 1,000 and x = 2,000 and y = 0. 

. When drawing both of these contribution lines on a graph, we find 
hat the two lines are parallel and the line with the higher total 
contribution value for values x and y ($8,000) is further away from 
he origin of the graph (point 0). 

. This can be used to identify the solution to a linear programming 
problem. Draw the iso-contribution line showing combinations of 
values for x and y that give the same total value for the objective 
function. 


. Look at the slope of the contribution line and, using a ruler, identify 
which combination of values of x and y within the feasible area for 
he constraints is furthest away from the origin of the graph. As this 
is a ‘maximising’ problem (we aim to ‘maximise’ contribution), we 
will try and maximise the distance between the origin and the 
optimum point.(*) 
The optimum point is the combination of values for x and y where 
an iso-contribution line can be drawn as far to the right as possible 
that just touches one corner of the feasible area. This is the 
combination of values of x and y that provides the solution to the 
linear programming problem. 
Optimum corner is Corner C, the intersection of: 
8x + 10y = 11,000 and y = 600 
At this corner, x = 625 and y = 600. 
The optimum production plan is to produce 625 units of Product X and 
600 units of Product Y; The contribution at this point is maximised C = 
(625 x $4) + (600 x $8) = $7,300. 
(*) If, on the other hand, we were faced with a ‘minimising’ problem, i.e. a 
question where we have to minimise costs (and not maximise contribution), 
we would aim to slide the ruler as close to the origin as possible. 
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Test your understanding 2 — Steps 1 to 3 


Hebrus Inc manufactures summerhouses and garden sheds. Each 
product passes through a cutting process and an assembly process. 
One summerhouse, which makes a contribution of $50, takes six hours’ 
cutting time and four hours' assembly time; while one shed makes a 
contribution of $40, and takes three hours' cutting time and eight hours' 
assembly time. There is a maximum of 36 cutting hours available each 
week and 48 assembly hours. 


Cutters are paid $10 per hour and assembly workers $15 per hour. 


Required: 


Formulate the linear programming problem. 


Drawing the graph 


186 


Step 4 of the linear programming model is to represent the constraints as 
straight lines on a graph. 


In order to plot the constraints it is normally best to compute the intercepts 
of the equalities on the horizontal and vertical axes. Thus, x and y are 
each set equal to zero in turn and the value of y and x computed in these 
circumstances. 


Step 4 of the linear programming model is to represent the constraints 
as straight lines on a graph. We do this below. In the meantime, this 
section contains basic revision for students who are not familiar with 
the process of graphing a straight line. 


To begin with, we must have a linear relationship between two 
measurements. 


3x +1 
2x + 42 etc. 


Examples y 
y 


Note: 


(1) To recognise a linear relationship the equation must have only ‘x’ 
not ‘x’ to the power of anything, e.g. x2. 


(2) A straight line has two characteristics: 


(i) a slope or gradient — which measures the ‘steepness’ of the 
line 


(ii) a point at which it cuts the y axis — this is called the intercept: 
y = (slope x x) + intercept 


eg. y=2x+3 
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Therefore, the gradient is 2 and the point at which the line cuts the 
y axis is 3. 


To draw a straight line graph we only need to know two points that can 
then be joined. 


Consider the following two equations: 

(i) y=2x+3 

(ii) y=2x-2 

In order to draw the graphs of these equations it is necessary to decide 
on two values for x and then to calculate the corresponding values for 


y. Let us use x = 0 and 3. These calculations are best displayed in 
tabular form. 


(i) (x=0, y=3) and (x= 3, y= 9) 
(ii) (x= 0, y =-2) and (x = 3, y = 4) 


So to draw the first line we plot the points (0, 3) and (3, 9) and simply 
join them up. Similarly, for the second line we plot the points (0, —2) and 
(3, 4) and join them up. 


9 


Nw RU DA w 


Note: The lines are parallel because the equations have the same 
gradient of 2. 


7] Test your understanding 3 — Step 4 


Using the information from the Hebrus example (TYU 2) you are 
required to plot the constraints on a graph and indicate on the graph 
the feasible region. 
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Identifying the feasible region 


Having inserted the straight lines in the graph, we are then ready to work 
out what is called the feasible region. 


The feasible region shows those combinations of variables which are 
possible given the resource constraints. 


In the TYU above the original constraints were 's' types, so the feasible 
region is shown by the area bounded by the thick black line on the graph. 
Production can be anywhere in this area. 


The lines drawn on the graph represent equations where the LHS equals 
the RHS. However, the original constraint was either 's' or '2'. 


A's' type constraint is represented by all points on the line AND all points 
in the area below the line (i.e. nearer to the origin — the point x = 0,y = 0). 


A '2' type constraint is represented by all points on the line AND all points 
in the area above the line (i.e. away from the origin). 


Watch out in the examination for constraints that show minimum amounts 
required as well as maximum amounts of constraints available. Typically in 
questions these tend to be a government quota that a minimum amount of 
one of the output needs to be produced. 


Finding the optimal solution using the graph 


Having found the feasible region the problem now is to find the optimal solution 
within this feasible region. 


There are two approaches to this final stage. 


By inspection it is clear that the maximum contribution will lie on one of 
the corners of the feasible region. The optimal solution can be reached 
simply by calculating the contributions at each corner. This approach is not 
recommended in the exam since it tends to be quite time consuming. 


By drawing an iso-contribution line (an objective function for a 
particular value of C), which is a line where all points represent an equal 
contribution. This is the recommended approach, particularly for more 
complex problems. 


Test your understanding 4 — Steps 5 and 6 


Using the Hebrus example again (TYU 2 and 3) you are required to find 
the optimal solution using the graph (Step 5). 


Calculate the contribution at this point (Step 6). 
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Solving the problem using simultaneous equations 


In the exam, you will not be required to produce a graph yourself, however you 
may need to interpret a diagram that has been provided for you. As an 
alternative, you can use simultaneous equations to find the optimal solution in 
situations where a graph has not been provided, or where more accuracy is 
needed. 


The technique can be used as a check, or to establish the exact quantities for 
the optimal solution when the graph does not give sufficient accuracy. 


LT Test your understanding 5 — Simultaneous equations 


Using the Hebrus example again (TYU 2 — 4) you are required to use 
simultaneous equations to verify the optimal point. 


You will need the linear programming graph to see which constraints 
intersect, and Hebrus' graph has been correctly drawn as follows: 


y4 


124 


114 


104 
Sheds 


(i) Cutting time 
6x +3y=36 


(ii) Assembly time 


Increasing C 4x + BY = 48 


Summer-houses 
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Test your understanding 6 — Additional example 


Alfred Co is preparing its production plan for the coming month. It 
manufactures two products, the flak trap and the sap trap. Details are as 


‘ollows. 
Product Price/wage 
Flak trap Sap trap Tate 

Amount/unit 

Selling price ($) 125 165 

Raw material (kg) 6 4 $5/kg 

Labour hours: 

Skilled 10 10 $3/hour 

Semi-skilled 5 25 $3/hour 
The company’s fixed overhead absorption rate (OAR) is $1/labour hour 
(for both skilled and semi-skilled labour). The supply of skilled labour is 


limited to 2,000 hours/month and the supply of semi-skilled labour is 
limited to 2,500 hours/month. At the selling prices indicated, maximum 
demand for flak traps is expected to be 150 units/month and the 
maximum demand for sap traps is expected to be 80 units/month. 


Required: 
(a) Formulate the constraints for Alfred Co. 


(b) Plot the constraints on a graph and indicate on the graph the 
feasible region. 


(c) Using the graph find the optimal production plan. 


(d) Use simultaneous equations to accurately calculate the quantities 
produced at the optimal point and calculate the maximum 
contribution at this point. 


Test your understanding 7 — Minimising costs 


J Farms Ltd can buy two types of fertiliser which contain the following 
percentage of chemicals: 


Nitrates Phosphates Potash 
Type X 18 5 2 
Type Y 3 2 5 


For a certain crop the following minimum quantities (kg) are required: 


Nitrates 100 Phosphates 50 Potash 40 
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Type X costs $10 per kg and type Y costs $5 per kg. J Farms Ltd 
currently buys 1,000 kg of each type and wishes to minimise its 
expenditure on fertilisers. 


(a) Formulate the objective function and the constraints for J Farms 
Ltd. 


(b) Draw a graph to illustrate all the constraints (equations/ 
inequalities), shading the feasible region. 


(c) Recommend the quantity of each type of fertiliser which should be 
bought and the cost of these amounts. 


(d) Find the saving J Farms Ltd can make by switching from its current 
policy to your recommendation. 


Limiting factor analysis — discussion aspects 


Assumptions 


. There is a single quantifiable objective — e.g. maximise contribution. In 
reality there may be multiple objectives such as maximising return while 
simultaneously minimising risk. 


. Each product always uses the same quantity of the scarce resource per 
unit. In reality this may not be the case. For example, learning effects may 


apply. 
. The contribution per unit is constant. In reality this may not be the case: 
— the selling price may have to be lowered to sell more 


— there may be economies of scale, for example a discount for buying 
in bulk. 


. Products are independent — in reality: 
— customers may expect to buy both products together 
— the products may be manufactured jointly together. 
. The scenario is short term. This allows us to ignore fixed costs. 


The assumptions apply to the analysis used when there is one limiting factor or 
if there are multiple limiting factors. 
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Shadow prices and slack 


When discussing constraints, slack is the amount by which a resource is under- 
utilised, i.e. slack occurs when the maximum availability of a resource is not 


used 


. Graphically speaking, it will occur when the optimum point does not fall on 


a given resource line. 


The optimal solution will typically occur where two ("critical") constraint 
lines cross. There will be no slack for these constraints/resources as they 
will be fully utilised. 


For other constraint lines, the fact that the optimal solution is not on these 
lines means that the resources are not fully utilised, so there will be slack. 


Slack is important for two reasons 


For critical constraints (zero slack), then gaining additional units of these 
scarce resources will allow the optimal solution to be improved (e.g. higher 
contribution earned). Similarly if another department wants these 
resources then it will result in lower contribution. 


For non-critical constraints, gaining or losing a small number of units of the 
scarce resource will have no impact on the optimal solution. 


To determine how much this makes scarce resources worth to the business, 


see tl 
Note 


he section below on "shadow prices". 
: The term 'slack' can also apply to a product i.e. there can be unfulfilled 


demand. 


ea 


Illustration 1 

In Illustration 1 we solved the following problem: 

Objective function: to maximise contribution C = 4x + 8y Subject to: 
. Department A time, 8x + 10y < 11,000 

. Department B time, 4x + 10y < 9,000 

. Department C time, 12x + 6y < 12,000 

. Non-negativity constraint: 0 < x, y. 

e y<600 


The optimal solution (x = 625, y = 600) was found where the 
department A and Product Y constraints crossed. 


We can therefore say: 


. Department A time is a critical constraint with no slack. 


. Product Y constraint is a critical constraint with no slack. 
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. For Department B time, actual amount used = 4x + 10y = 4 x 625 + 
10 x 600 = 8,500. The maximum amount available was 9,000 
giving slack of 500 hours. 


. For Department C time, actual amount used = 12x + 6y = 12 x 625 
+ 6 x 600 = 11,100. The maximum amount available was 12,000 
giving slack of 900 hours. 


Hebrus (TYU 2 - 5) 


In the Hebrus example, the optimum point Q lies on both the cutting and 
assembly time lines. 


Therefore both resources are fully utilised and are referred to as critical 
constraints. 


Alfred Co (TYU 6) 


In the Alfred Co example, the optimum point D (x = 150, y = 50) lies on 
the intersection of the skilled labour line (10x + 10y = 2,000) and the 
maximum demand line for flak traps (x = 150). 


At this point there is unutilised semi-skilled labour. This means that slack 
exists for semi-skilled labour. 


The amount of semi-skilled labour used = 5x + 25y = 5 x 150 + 25 x 50 
= 2,000 compared to a maximum available of 2,500 thus giving slack of 
500 hours. 


Semi-skilled labour is a non-critical constraint and this unutilised 
resource should be used elsewhere in the business to generate 
contribution. 


LO} Shadow (or dual) prices 


The shadow price or dual price of a limiting factor is the increase in contribution 
created by the availability of one additional unit of the limiting factor at the 
original cost. 


. The shadow price of a resource can be found by calculating the increase 
in value (usually extra contribution) which would be created by having 
available one additional unit of a limiting resource at its original cost. 


. It therefore represents the maximum premium that the firm should be 
willing to pay for one extra unit of each constraint. This aspect is 
discussed in more detail below. 


. Non-critical constraints will have zero shadow prices as slack exists 
already. 
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Calculating shadow prices 


The simplest way to calculate shadow prices for a critical constraint is as 
follows: 


Step 1: Take the equations of the straight lines that intersect at the optimal 
point. Add one unit to the constraint concerned, while leaving the other critical 
constraint unchanged. 


Step 2: Use simultaneous equations to derive a new optimal solution. 


Step 3: Calculate the revised optimal contribution and compare to the original 
contribution calculated. The increase is the shadow price. 


LT Test your understanding 8 — Shadow prices 


In Hebrus the optimal solution was determined to be x = 4 and y = 4 
giving an optimal contribution of $360. This solution was at the 
intersection of the lines: 


Cutting 6x + 3y 
Assembly 4x + 8y 


36 
48 


Required: 


Suppose one extra hour was available for the cutting process. Calculate 
the shadow price for this additional hour of cutting time. 


Using the following data, calculate the shadow price for machining 
time. 


Maximise C = 80x + 75y (contribution), subject to 
(i) 20x + 25y < 500 (machining time) 
(ii) 40x + 25y < 800 (finishing time) 


The optimal solution at the intersection of the above constraints is: x = 
15, y=8. 


Solution 

Step 1: Machining time — the constraints become: 
(i) 20x + 25y < 501 

(ii) 40x + 25y < 800 | 
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Step 2: Subtracting (i) from (ii) gives 20x = 299 and thus x = 14.95 
Inserting into (i) gives 

(20 x 14.95) + 25y = 501 

25y = 202 

y = 8.08 

Step 3: Original contribution = (15 x $80) + (8 x $75) = $1,800. 
Amended contribution = (14.95 x $80) + (8.08 x $75) = $1,802. 
The shadow price per machine hour is thus $2. 


. Management can use shadow prices as a measure of the maximum 
premium that they would be willing to pay for one more unit of the scarce 
resource. 


. However, the shadow price should be considered carefully. For example, 
the shadow price of labour may be calculated as $20 per hour. However, it 
may be possible to negotiate a lower shadow price than this. 


. In addition, if more of the critical constraint is obtained, the constraint line 
will move outwards altering the shape of the feasible region. After a certain 
point there will be little point in buying more of the scarce resource since 
any non-critical constraints will become critical. 


Suppose a linear programming problem gives the following results. 


Constraint Normal cost Shadow price 

Skilled labour $20/hour $12/hour 

Unskilled labour $10/hour zero 

Materials $5/kg $3/kg 
Required: 


(a) Which two constraints give rise to the optimal solution? 


(b) Overtime is paid at 'time-and-a-half'. Is it worth paying overtime to 
help relax constraints? 
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(c) Anew product has been proposed with the following proposed 
| costs and revenues. 


$ 
Selling price 80 
Skilled labour — 2 hours @ $20/hour (40) 
Unskilled labour — 1 hour @ $10/hour (10) 
Materials — 3 kg @ $5/kg (15) 
Profit per unit 15 


Assuming that the constraints cannot be relaxed, should the new 
product be manufactured? 


Solution 


(a) Critical constraints have non-zero dual prices, so the optimal 
solution will be at the intersection of skilled labour and materials. 


| (b) For skilled labour overtime will cost $30 per hour and the benefit 
will be 20 + 12 = $32 per hour. The overtime is thus worthwhile and 
will generate a net $2 per hour benefit. 


For unskilled labour there is already slack so overtime is not 
worthwhile. 


| (c) The profit statement can be revised using as follows: 


$ 
Selling price 80 
Skilled labour — 2 hours @ (20 + 12) (64) 
Unskilled labour — 1 hour @ 10 (10) 
Materials — 3 kg @ (5 + 3) (24) 
Loss per unit (18) 


| Incorporating the contribution lost elsewhere by reallocating scarce 
resources, the new product is not viable. 
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Test your understanding answers 


Test your understanding 1 


Step 1: Identify the scarce resource (this may be done for you in 
examination questions). 


At potential sales level: 


Sales Total Total labour 
potential machine hours 
units hours 
Product A 4,000 40,000 4,800 
Product B 6,000 72,000 4,800 
Product C 6,000 84,000 2,400 
196,000 12,000 


Thus, labour hours are the limiting factor. 


Step 2: calculate the contribution per unit for each product. This has 
been done for us in the question. 


Step 3: calculate the contribution per unit of the scarce resource for 
each product, i.e. per labour hour. 


Product A $6/1.2 = $5.00 Product B $5/0.8 = $6.25 Product C $4/0.4 = 
$10.00 


Step 4: rank the products in order of the contribution per unit of the 
scarce resource. 


Thus, production should be concentrated first on C, up to the maximum 
available sales, then B, and finally A. 


However, a minimum of 1,000 units of A must be produced. 


Step 5: allocate resources using this ranking and answer the question, 
i.e. state the maximum contribution. 


Taking these factors into account, the production schedule becomes: 


Units Labour Cumulative Limiting 
produced hours labour factor 
hours 
Product A 1,000 1,200 1,200 Policy to produce 
1,000 units 
Product C 6,000 2,400 3,600 Sales 
Product B 1,750 1,400 5,000 Labour hours 
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The maximum contribution is therefore as follows. 


$ 
A (1,000 $6) 6,000 
B (1,750 x $5) 8,750 
C (6,000 x $4) 24,000 


38,750 


Test your understanding 2 — Steps 1 to 3 


MJ 


Step 1 — define the variables 

Let x = the number of summerhouses produced each week 
y = the number of garden sheds produced each week. 

(Note: Be careful to specify the time periods involved.) 

Step 2 — define and formulate the objective function. 

The objective here is to maximise contribution C, given by: 

Maximise contribution = 50x + 40y 

Step 3 — formulate the constraints. 


The constraints (limitations) here are the amounts of cutting and 
assembly time available. 


If 1 summerhouse requires 6 hours' cutting time, 

x summerhouses require 6x hours' cutting time. 
If 1 shed requires 3 hours' cutting time, 

y sheds require 3y hours' cutting time. 
Hence total cutting time required = 6x + 3y hours. 


Similarly, if one summerhouse and one shed require 4 and 8 hours' 
assembly time respectively, the total assembly time for x summerhouses 
and y sheds will be 4x + 8y. 


The conventional way of setting out the constraints is to place the units 
utilised on the left, and those available on the right; the inequality sign 


is the link. 

Constraint Utilised Available 

Cutting time (i) 6x + 3y < 36 

Assembly time (ii) 4x + By = 48 
In addition, two other logical constraints must be stated, i.e. x > 0 andy 
>0 


These simply state that negative amounts of garden sheds or 
summerhouses cannot be made. 
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qj Test your understanding 3 — Step 4 


The cutting time constraint is an inequality 6x + 3y < 36 which 
represents a region on the graph. To identify this region we draw the line 
6x + 3y = 36 (equality) and then determine which side of the line is 
feasible. This process is repeated for each constraint. 


For the equation 6x + 3y = 36 — cutting time constraint 
when x = 0, y = 36/3 = 12 and when y = 0, x = 36/6 = 6 


To graph this constraint, we draw a straight line between the points 
(0, 12) and (6, 0). 


For the equation 4x + 8y = 48 — assembly time constraint 
when x = 0, y = 48/8 = 6 and when y = 0, x = 48/4 = 12 


To graph this constraint, we draw a straight line between the points 
(0, 6) and (12, 0). 


The constraints can now be represented graphically: 


Number of 
sheds y 


(i) Cutting time 
6x + 3y = 36 


(ii) Assembly time 
4x + By = 48 


2. 2 3 oR SB 6 7) BP 1g 10. A ta) 


Number of summer houses x 


The original constraints were 's' types, so the feasible region is shown 
by the area bounded by the thick black line on the graph. Production can 
be anywhere in this area. 


200 KAPLAN PUBLISHING 


M 


Chapter 6 


LF] Test your understanding 4 — Steps 5 and 6 


Step 5: Finding the optimal solution using the graph. 
Let's first consider what we mean by an iso-contribution line. 


An iso-contribution line is a line where all the points represent an equal 
contribution. 


The contribution for Hebrus is given by the equation, C = 50x + 40y 
(from Step 2). 


. If we choose a contribution of, say, $200 we can draw an iso- 
contribution line 200 = 50x + 40y 


when x = 0, y = 200/40 = 5 
when y = 0, x = 200/50 = 4 


To graph the line, we draw a straight line between the points (0, 5) 
and (4, 0). This line is shown on the graph below. 


. If we choose another contribution of, say, $240 we can draw an 
iso-contribution line 240 = 50x + 40y 


when x = 0, y = 240/40 = 6 
when y = 0, x = 240/50 = 4.8 


To graph the line, we draw a straight line between the points (0, 6) 
and (4.8, 0). This line is shown on the graph below. 


Increasing 
contribution 


4 48 x 


The iso-contribution lines move to and from the origin in parallel; the 
arrow indicates increasing contribution. The object is to get on the 
highest contribution line within (just touching) the binding constraints. 
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The optimum point is found by drawing an example of an iso- 
contribution line on the diagram (any convenient value of C will do), and 
then placing a ruler against it. Then, by moving the ruler away from the 
origin (in the case of a maximisation problem) or towards the origin 

(in the case of a minimisation problem) but keeping it parallel to the iso- 
contribution line, the last corner of the feasible solution space which is 
met represents the optimum solution. 


To find the optimal point for Hebrus we have used an iso-contribution 
line for a contribution of $200. However, either of the iso-contribution 
lines discussed above, or another iso-contribution line, could have been 
used instead. 


200 = 50x + 40y 
when x = 0, y = 200/40 = 5 
when y = 0, x = 200/50 = 4 


To graph the line, we draw a straight line between the points (0, 5) and 
(4, 0). This line is shown on the graph below. 


y4 


Sheds 


(i) Cutting time 
6x + 3y =36 


(ii) Assembly time 


Increasing C 4x + By = 48 


a2 Bo 6 eR ae; an ea 
Summer-houses 


Optimal point: The highest available iso-contribution line occurs at 
point Q. 


Step 6: Answer the question, i.e. calculate the contribution at the 
optimal point. 


Reading from the graph, at point Q x = 4 and y = 4. This gives a 
maximum contribution of C = (50 x 4) + (40 x 4) = $360. 
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qj Test your understanding 5 — Simultaneous equations 


Step 1: Take the equations of the two constraints that cross at the 
optimal point. 


The optimal point is point Q. This is at the intersection of the two 
constraint lines: 


4x + 8y = 48 this will be called (a) 
6x + 3y = 36 this will be called (b) 


Step 2: Multiply both equations in order to get the same number of x's or 
y's in each equation. 


(a) multiplied by 3 gives 12x + 24y = 144 

(b) multiplied by 2 gives 12x + 6y = 72 

Step 3: Subtract one equation from the other to eliminate either x or y. 
(a) 12x + 24y = 144 

minus (b) 12x+6y=72 

gives Ox + 18y = 72 


Therefore, y = 72/18 = 4 (this is the same number of garden sheds found 
using the graph). 


Step 4: Use any equation to find the missing value, i.e. either x or y. 


Using the value y = 4 we can find the value of x. Any of the equations 
above can be used. For example: 


4x + 8y = 48 

4x + (8 x 4) = 48 

4x=16 

x = 16/4 = 4 (this is the same number of summerhouses found using the 
graph). 

Step 5: Answer the question. 


The optimal point is at x = 4 and y = 4. This gives a maximum 
contribution of C = (50 x 4) + (40 x 4) = $360 (as per TYU4). 
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Test your understanding 6 — Additional example 


(a) 


(b) 


Step 1: define variables 

Let x = the number of units of flak traps produced per month. 
y = the number of units of sap traps produced per month. 

Step 2: objective function 


The objective is to maximise contribution, C, given by C = 50x + 
40y (Working) 


Working: 

Contribution per flak trap = 125 — (6 x 5) — (10 x 3) -— (5 x 3) = 50 
Contribution per sap trap = 165 — (4 x 5) — (10 x 3) — (25 x 3) = 40 
Step 3: constraints 


Skilled labour 10x + 10y < 2,000 
Semi-skilled labour 5x + 25y < 2,500 
Max demand x < 150 
y <80 
Non-negativity x,y 20 


Step 4: draw a graph and identify the feasible region 
Skilled labour: x = 0, y = 2,000/10 = 200 

y = 0, x = 2,000/10 = 200 

We simply join up the points (0, 200) and (200, 0). 
Semi-skilled labour: x = 0, y = 2,500/25 = 100 

y = 0, x = 2,500/5 = 500 

We join up the points (0, 100) and (500, 0) 
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>< 


Possible production 
combinations of 
flaktraps (x) and 


saptraps (y) 
200 


Sap traps 


(units) 6] 


80 


407] 
5x + 25y = 2,500 


o 100 200 300 400 500 


Flak traps (unit) ——————> 


This gives a feasibility region of OABCDE. 
(c) Step 5: use the graph to solve the optimal production plan 
Objective is to maximise contribution C = 50x + 40y. 
The iso-contribution line C = 2,000 has been drawn to establish the 
gradient and identify the optimal solution at point D: 
y x= 150 
A 
Possible production 
combinations of 


flaktraps (x) and 
saptraps (y) 


0) 100 200 30 400 50 
Flak traps (unit) ———————> 
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(d) 


It is difficult to read the precise co-ordinates for point D but it is at 
the intersection of the two lines x = 150 and 10x + 10y = 2,000. 
This corresponds to 150 units of x (flak traps) and approximately 
50-60 units of y (sap traps). The exact amounts can be found 
using simultaneous equations (see below). 


Use simultaneous equations to accurately calculate the 
quantities produced at the optimal point and calculate the 
maximum contribution at this point. 


Take the equations of the two constraints that cross at the 
optimal point. 


The optimal point is point D. This is at the intersection of the two 
constraint lines: 


x = 150 this will be called (a) 
10x + 10y = 2,000 this will be called (b) 
Find the value of x 


The solution is slightly easier here since we already know that x = 
150, i.e. we should produce 150 flak traps. 


Use any equation to find the missing value, i.e. y 
Using the value x = 150 we can find the value of y. 
10x + 10y = 2,000 

(10 x 150) + 10y = 2,000 

10y = 500 

y = 500/10 = 50, i.e. we should produce 50 sap traps 
Step 6: answer the question 


The optimal point is at x = 150 and y = 50. This gives a maximum 
contribution of C = (50 x 150) + (40 x 50) = $9,500. 


Test your understanding 7 — Minimising costs 


(a) 


The chemicals are given in percentage terms that are converted to 
decimals. 


Step 1: define the variables 

Let x = number of kg of X purchased 

Let y = number of kg of Y purchased 

Step 2: define and formulate the objective function 


Total cost: z = 10x + 5y, the objective function which has to be 
minimised. 
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(b) 


Step 3: formulate the constraints 


The constraints exist on the chemical composition of the fertilisers: 


Nitrates: 
Phosphates: 
Potash: 


Non-negativity: 


0.18x + 0.03y 
0.05x + 0.02y 
0.02x + 0.05y 
x20,y20 


2100 
250 
240 


Step 4: draw the graph and identify the feasible region 


In this example, all the points where the lines cut the axes are 
required, so that the easiest way to draw the constraints is to 


calculate these points. 


Constraint End points 

0.18x + 0.03y = 100 | x =0, y = 100/0.03 = | y = 0, x = 100/0.18 
3,333.3 = 555.5 

0.05x + 0.02y=50 |x=0,y=50/0.02= | y=0,x=50/0.05= 
2,500 1,000 

0.02x + 0.05y =40 |x=0,y=40/0.05= |y= 0, x = 40/0.02 = 
800 2,000 


< 


4,000 


> 


0.18x + 0,03y = 100 


3,000 


a 


Number of 
kgofY 


2,000 


Feasible area 


0.05X + 0.02y = 50 


1,000 


0.02 x + 0.05y =40 


Number of kg of X 
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(c) Step 5: find the optimal solution using the graph 


The inspection method has been used here, for illustration 
purposes only. 


Considering the vertices (i.e. corners) of the feasible area. 
A x=0y=3,333.3 

z = 10x + 5y = 10(0) + 5(3,333.3) = $16,666.50 
B Solving 0.18x + 0.03y = 100 (a) 

and 0.05x + 0.02y = 50 (b) 

Using simultaneous equations: 

(a) x 2 gives 0.36x + 0.06y = 200 

(b) x 3 gives 0.15x + 0.06y = 150 

(a) — (b) gives 0.21x + Oy = 50 

x = 50/0.21 = 238.1 

Substitute back into (a): 

(0.18 x 238.1) + 0.03y = 100 

0.03y = 57.1 

y = 57.1/0.03 = 1904.8 

So x = 238.1 and y = 1,904.8 

Z = 10(238.1) + 5(1,904.8) = $11,905 
C Solving 0.05x + 0.02y = 50 (c) 

and 0.02x + 0.05y = 40 (d) 

Using simultaneous equations: 

(c) x 5 gives 0.25x + 0.1y = 250 

(d) x 2 gives 0.04x + 0.1y = 80 

(c) — (d) gives 0.21x + Oy = 170 

x = 170/0.21 = 809.5 

Substitute back into (c): 

(0.05 x 809.5) + 0.02y = 50 

0.02y = 9.53 

y = 9.53/0.02 = 476.2 

So x = 809.5 and y = 476.2 

Z = 10(809.5) = 5(476.2) = $10,476 
D  x=2,000 y=0 

z = 10(2,000) + 5(0) = $20,000 
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Step 6: answer the question 


Thus C gives the point of minimum cost with x = 809.5 and y = 
476.2, i.e. 809.5 kg of X and 476.2 kg of Y, total cost $10,476. 


or: 


Alternatively, an iso-cost line for z = 20,000 (say) could be plotted 
and moved downwards. This would identify point C as the optimum 
point on the graph, and the values of x and y could be determined 
using simultaneous equations as above. This would be quicker in 
the exam and the method should give the same answer. 


(d) The current policy costs: 1,000 ($10) + 1,000 ($5) = $15,000, so 
the saving made is of $(15,000 — 10,476) = $4,524. 


7] Test your understanding 8 — Shadow prices 


Step 1: Take the equations of the straight lines that intersect at the 
optimal point. Add one unit to the constraint concerned, while leaving the 
other critical constraint unchanged. 


We would then need to solve: 
Cutting 6x + 3y = 37 
Assembly 4x + By =48 

Step 2: Use simultaneous equations to derive a new optimal solution. 

Solving 6x + 3y = 37 (a) 

and 4x + 8y = 48 (b) 

Using simultaneous equations: 

(a) x 2 gives 12x + 6y = 74 

(b) x 3 gives 12x + 24y = 144 

(b) — (a) gives Ox + 18y = 70 

y = 70/18 = 3.888... 

Substitute back into (a): 

6x + (3 x 3.888...) = 37 

6x = 25.333... 

x = 25.333.../6 = 4.222... 

This gives and optimum vale of y = 3.888... and x = 4.222... 
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Step 3: Calculate the revised optimal contribution. The increase is the 
shadow price for the constraint under consideration. 


The contribution. C = 50x + 40y. 


At the revised optimal point this gives a revised contribution of C = (50 x 
4.222...) + (40 x 3.888...) = $366.67. 


The increase of $6.67 ($366.67 — $360) is the shadow price for cutting 
time per hour. This represents the premium that the firm would be willing 
to pay for each extra hour of cutting time. The current cost is $10 per 
hour and therefore the maximum price that would be paid for an extra 
hour of cutting time is $16.67. 


Note: A similar calculation can be done for assembly time giving a 
shadow price of $2.50 per hour. 
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Pricing 
Chapter learning objectives 


Upon completion of this chapter you will be able to: 


. Explain the factors that influence the pricing of a product or 
service. 


. Calculate and explain the price elasticity of demand. 


. Derive and manipulate a straight line demand equation. 
Derive an equation for the total cost function (including 
volume-based discounts). 


. Calculate the optimum selling price and quantity for a 
product, equating marginal cost and marginal revenue. 


. Evaluate a decision to increase production and sales levels, 
considering incremental costs, incremental revenues and 
other factors. 


. Determine prices and output levels for profit maximisation 
using the demand-based approach to pricing (both tabular 
and algebraic methods). 


. Explain different price strategies, including: 
(i) All forms of cost-plus 
(ii) Skimming 
(iii) Penetration 
(iv) Complementary product 
(v) Product-line 
(vi) Volume discounting 
(vii) Discrimination 
(viii) Relevant cost. 


. Calculate a price from a given strategy using cost-plus and 
relevant cost. 
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Perfect and 
Imperfect 
competition 


Demand-based Cost-based Marketing-based 
approaches approaches approaches 


Pricing is important because: 


1 Introduction 


. It makes a vital contribution to profit maximisation — the overriding aim of 
most businesses. 


. Businesses make profits by selling goods and services at a price higher 
than their cost. 


. The amount that they are able to sell will often be determined by the price 
charged for the goods and services. 


2 Different types of market structures 


The price that a business can charge for its products or services will be 
determined by the market in which it operates. 


In a perfectly competitive market, every buyer or seller is a 'price taker', and 
no participant influences the price of the product it buys or sells. Other 
characteristics of a perfectly competitive market include: 


. Zero entry/Exit barriers — It is relatively easy to enter or exit as a 
business in a perfectly competitive market. 


. Perfect Information — Prices and quality of products are assumed to be 
known to all consumers and producers. 


. Companies aim to maximise profits — Firms aim to sell where marginal 
costs meet marginal revenue, where they generate the most profit. 


. Homogeneous products — The characteristics of any given market good 
or service do not vary across suppliers. 
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Imperfect competition refers to the market structure that does not meet the 
conditions of perfect competition. Its forms include: 


. Monopoly, in which there is only one seller of a good. The seller 
dominates many buyers and can use its market power to set a profit- 
maximising price. Microsoft is usually considered a monopoly. 


. Oligopoly, in which a few companies dominate the market and are inter- 
dependent: firms must take into account likely reactions of their rivals to 
any change in price, output or forms of non-price competition. For 
example, in the UK, four companies (Tesco, Asda, Sainsbury's and 
Morrisons) share about 70% of the grocery market (as per January 2022 


igures). 
. Monopolistic competition, in which products are similar, but not 


identical. There are many producers ('price setters') and many consumers 
in a given market, but no business has total control over the market price. 


For example, there are many different brands of soap on the market 
oday. Each brand of soap is similar, because it is designed to get the 
user clean; however, each soap product tries to differentiate itself from 
he competition to attract consumers. One soap might claim that it 
leaves you with soft skin, while another that it has a clean, fresh scent. 
Each participant in this market structure has some control over pricing, 
which means it can alter the selling price as long as consumers are still 
willing to buy its product at the new price. If one product is priced at 

ice the amount of similar products on the market, chances are most 
consumers will avoid buying the more expensive product and buy the 
competitors’ products instead. Monopolistic products are typically found 
in retailing businesses. Some examples of monopolistic products and/or 
services are shampoo products, extermination services, oil changes, 
oothpaste, and fast-food restaurants. 


3 Three broad approaches to pricing 


Pricing decisions may be separated into three broad approaches: 
(1) Demand-based approaches 


(2) Cost-based approaches 
(3) Marketing-based approaches. 
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4  Demand-based approaches (The Economists’ viewpoint) 


Most firms recognise that there exists a relationship between the selling price of 
their product or service and the demand. By investigating and analysing this 
relationship it is possible, in theory, to establish an optimum price, i.e. a price 
that will maximise profits. 


This relationship can often be described by an inverse, linear relationship: 


‘a’ is the price at which we sell nothing 


Price 


Quantity demanded 


Note: "a" can also be viewed as the theoretical maximum possible price that 
could be charged before demand fell to zero. 


There are two methods of solution to problems investigating the relationship 
between price and demand: the algebraic approach, and the tabular approach. 
5 The algebraic approach 


Economic theory states that the monopolist maximises profit when Marginal 
cost = Marginal revenue. 


ea 
Marginal revenue is the additional revenue from selling one extra unit, 
for example: 
Quantity Price Revenue Marginal revenue 

4 $70 $70 $70 
2 $60 $120 $50 
3 $50 $150 $30 
4 $40 $160 $10 
5 $30 $150 $(10) 
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Marginal revenue is the additional revenue from selling one extra unit, for 
example: 


$A 


100 4 


70 MC 


Optimum 


404 Pa 
304 
i 
i 
204 y 
i 
i 
107 ! 
i 
o T T t > 
1 2 3 5 Sales units 


The optimum price is $50. At output less than Q = 3, the extra cost of 
making a unit is less than the extra revenue from selling it — so it is worth 
selling it. 


At output greater than Q = 3, the extra costs of making a unit exceed the 
revenue from selling it. 


6 Procedure for establishing the optimum price of a product 


This is a general set of rules that can be applied to most questions involving 
algebra and pricing. 


(1) Establish the linear relationship between price (P) and quantity demanded 
(Q). The equation will take the form: 


P=a-bQ 
where 


— ‘a’ isthe intercept — here the maximum theoretical price at which 
demand will fall to zero 


—  ‘b’ is the gradient of the line — here the amount the price has to 
change to change the demand by one unit. 
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Since, as the price of a product increases, the quantity demanded will 
decrease; and the demand increases when the price drops, the elasticity 
'b' has a negative value, but it is usual to ignore the minus sign. 


The equation of a straight line P= a — bQ can be used to show the demand 
for a product at a given price: 


Price P 


‘ay 


Gradient of line =a? 


o Quantity (Q) 


Origin 
Note: ‘b’ is always negative because of the inverse relationship between 
price and quantity. 
Double the gradient to find the marginal revenue: MR = a - 2bQ. 


Establish the marginal cost MC. This will simply be the variable cost per 
unit. 


To maximise profit, equate MC and MR and solve to find Q. 
Substitute this value of Q into the price equation to find the optimum price. 


It may be necessary to calculate the maximum profit. 


When a business proposes to change the price of a product or service 
the key question is: ‘to what degree will demand be affected? 


Calculation 


Price elasticity measures how responsive demand is to a change in 
price. 


The price elasticity of demand measures the proportional or percentage 
change in demand as a result of a corresponding proportional or 
percentage change in price. 
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| It can be calculated as follows: 


Price elasticity_ Change in quantity demanded, as a percentage of demand 
of demand Change in price, as a percentage of the price 


Example: assume that the sales of a retailer fall from 20 per day to 
12 per day when the price of a chocolate bar goes up from 40c to 60c. 
The price elasticity can be calculated as follows: %change in price = 
(increase in price of 20/original price of 40) x 100 = +50% 


%change in demand = (decrease in demand of — 8/original demand of 
| 20) x 100 = — 40% 


| PED = — 40/+50 =-0.8 


| The negative sign should be ignored in the PED calculation. Therefore 
| the PED = 0.8. 


| Interpretation of PED 


| Elastic demand 


| If the % change in demand > the % change in price, then price elasticity 
>41. 

Demand is ‘elastic’, i.e. very responsive to changes in price. 

| . Total revenue increases when price is reduced. 

| . Total revenue decreases when price is increased. 
| 


Therefore, price increases are not recommended but price cuts are 
| recommended. 


Inelastic demand 


If the % change in demand < the % change in price, then price elasticity 
<1. 


Demand is ‘inelastic’, i.e. not very responsive to changes in price. 
. Total revenue decreases when price is reduced. 


. Total revenue increases when price is increased. 


Therefore, price increases are recommended but price cuts are not 
recommended. 
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(a) Find the linear relationship between price (P) and the quantity 
demanded (Q) in relation to the following sales and demand data: 


— Selling price of $300 = sales of 500 units per month 
— Selling price of $330 = sales of 400 units per month. 


(b) Using the price equation in (a) and assuming the variable cost per 
unit is $90, calculate the optimum price and output. 


(c) Calculate the maximum contribution. 


Solution 
(a) 
e P=a-bQ 
e b (gradient) = (330 — 300) + (400 — 500) = — 0.3 


. remembering that price (P) = 300 when 500 units are sold 
and substituting 0.3 for b 


e 300 =a — (0.3 x 500) 
e 300=a-150 
e  a=300 + 150 = 450 


. So the linear relationship (or demand function equation) is: 
P = 450 -0.3Q. 


(b) MR = 450 - 0.6Q 
MC = VC so equating MR = MC: 90 = 450 — 0.6Q So Q = 600 
And substituting Q into Price function, P = $270 

(c) Contribution per unit = $270 — $90 = $180 
Total contribution = $180 x 600 units = $108,000 


Note that if there were fixed costs in the question, and the examiner 
asked for the maximum profit, these fixed costs would need to be 
deducted from the maximum contribution. 
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LF) Test your understanding 1 


Find the linear relationship between price (P) and the quantity 
demanded (Q), i.e. find the straight-line demand equation, in relation to 
the following sales and demand data: 


. Selling price of $200 = sales of 1,000 units per month. 
. Selling price of $220 = sales of 950 units per month. 


Required: 


(a) Use this equation to predict the quantity demanded per month if the 
selling price is $300. 


(b) Using the price equation in (a) and assuming the variable cost per 
unit is $100, calculate the optimum price and output. 


(c) Calculate the maximum contribution. 


7] Test your understanding 2 


The total fixed costs per annum for a company that makes one product 
are $100,000, and a variable cost of $64 is incurred for each additional 
unit produced and sold over a very large range of outputs. 


The current selling price for the product is $160. At this price, 2,000 units 
are demanded per annum. 


It is estimated that for each successive increase in price of $5 annual 
demand will be reduced by 50 units. Alternatively, for each $5 reduction 
in price, demand will increase by $50 units. 


Required: 


(a) Calculate the optimum output and price, assuming that if prices are 
set within each $5 range there will be a proportionate change in 
demand. 


(b) Calculate the maximum profit. 


7 The tabular approach 


A tabular approach to price setting involves different prices and volumes of 
sales being presented in a table. 


When data in the exam is given in tabular form and there is no indication about 
the demand function, and/or when there is no simple linear relationship between 
output and profit — the tabular approach is likely to be the best to define 
optimum profit and the associated selling price. 


Then, it makes sense to calculate the profit for each price and quantity 
combination, and finally select the price at which the level of profit is maximised. 
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XYZ Ltd is a car manufacturer introducing a new type of car in a market 
where there is imperfect competition, so that to sell more units of output, 
it must reduce the sales price of all the units it sells. The following data 
is available for prices, and costs (all in $000): 


Price per unit 


50.00 
47.00 
44.00 
41.00 
38.00 
35.00 
32.00 
29.00 
26.00 


Required: 


Complete the table below to determine the output level and price at 
which the organisation wou 


1 


OANAAKRWND 


d maximise its pro 


Demand/output units 


its. 


Total cost 
44.00 
56.00 
71.00 
85.00 
95.00 

110.00 
122.00 
135.00 
145.00 


Price 
per 
unit 


Demand/output 
units 


Total 


revenue 


MR 


Total 
cost 


MC 


Profit 


50.00 


47.00 


44.00 


41.00 


38.00 


35.00 


32.00 


29.00 


26.00 


OJI N| DM) a} R) wl) rm] = 
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Price Demand/ Total MR Total MC Profit 
per output revenue cost 
unit units 
50.00 1 50.00 50.00 44.00 44.00 6.00 
47.00 2 94.00 44.00 56.00 12.00 38.00 
44.00 3 132.00 38.00 71.00 15.00 61.00 
41.00 4 164.00 32.00 85.00 14.00 79.00 
38.00 5 190.00 26.00 95.00 10.00 95.00 
35.00 6 210.00 20.00 110.00 15.00 100.00 
32.00 7 224.00 | 14.00 | 122.00 | 12.00 | 102.00 
29.00 8 232.00 8.00 135.00 13.00 97.00 
26.00 9 234.00 2.00 145.00 10.00 89.00 


As the price per unit declines, so demand expands. Total revenue rises, 
but at a decreasing rate as shown by the column showing marginal 
revenue. 


Profit increases every time the level of output increases, because the 
marginal revenue from selling units is greater than the marginal cost of 
producing them. 


However, once marginal cost is greater than marginal revenue 
(at 8 units in our example), total profits start to fall. 


The profit is maximised at 7 units of output and a price of $32,000, when 
MR is most nearly equal to MC. 


8 Equation for the total cost function 


Cost equations are derived from historical cost data. Once a cost equation has 
been established (using methods such as the high/low method which will be 
revised later in the course) it can be used to estimate future costs. In the exam, 
cost functions will be linear: 


y=a+bx 

. ‘a’ is the fixed cost per period (the intercept) 

. ‘b’ is the variable cost per unit (the gradient) 

. ‘x’ is the activity level (the independent variable) 


. ‘y’ is the total cost = fixed cost + variable cost (the dependent variable). 
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Suppose a cost has a cost equation of y = $5,000 + 10x, this can be shown 
graphically as follows: 


Graph of cost equation y = 5,000 + 10x 
y axis 


Total cost 


<4 —— Y (total cost) = 5,000 + 10x 


Fixed cost = 'a' _____» 


= $5,000 ™ Variable cost = b = $10 


Activity level 
x axis 


Origin 


9 


Consider the linear function y = 1,488 + 20x and answer the following 
questions. 


(a) The line would cross the y axis at the point 
(b) The gradient of the line is 

(c) The independent variable is 

(d) The dependent variable is 


Solution 

(a) The line would cross the y axis at the point 1,488 
(b) The gradient of the line is 20 
(c) The independent variable is x 
(d) The dependent variable is y 


Cost equations including volume-based discounts 


Suppliers often offer discounts to encourage the purchase of increased 
volumes. 


Where volume-based discounts are offered a total cost equation can be derived 
for each volume range. 
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You are given the following cost data: 


Fixed costs $250,000. 


Variable costs $6 per unit up to 5,000 units. 10% discount on all 
units purchased over 5,000 units. 


Required: 

Derive equations for the total cost function. 
Solution 

y = 250,000 + 6x for x < 5,000. 

y = 250,000 + 5.4x for x > 5,000. 


7] Test your understanding 3 
. Fixed costs $100,000. 


. Variable costs per unit $5 for volumes up to 1,000 units. 
. Volumes above 1,000 units receive 5% discount on all units. 
Required: 


Derive the two equations for the total cost function. 


10 Increasing sales and production levels 


When an opportunity to increase sales and production levels arises in a 
business the key question to answer is: 


. will the increased contribution (sales less variable costs) generated by the 
increased sales exceed any additional fixed costs that will be incurred as a 
result of the increased sales level? 


If the answer is ‘yes’ the opportunity should normally be pursued. 


7] Test your understanding 4 


An opportunity arises to increase sales by 10,000 units: 
. Selling price of additional units = $10 
. Variable cost of additional units = $6 


. Fixed costs will increase by = $50,000 


Required: 


Should the opportunity be accepted? 
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A company produces and sells one product and its forecast for the next 
financial year is as follows: 


$000 $000 
Sales 100,000 units @ $8 800 
Variable costs: 
Material 300 
Labour 200 
500 
Contribution ($3 per unit) 300 
Fixed costs 150 
Net profit 150 


In an attempt to increase net profit, two proposals have been put 
forward: 


(a) To launch an advertising campaign costing $14,000. This will 
increase the sales to 150,000 units, although the price will have to 
be reduced to $7. 


(b) To produce some components at present purchased from 
suppliers. This will reduce material costs by 20% but will increase 
fixed costs by $72,000. 

Required: 

Decide whether these proposals should be pursued. 

Solution 


Proposal (a) will increase the sales revenue but the increase in costs 
will be greater: 


$000 
Sales (150,000 @ $7) 1,050 
Variable costs (150,000 @ $5) 750 
Contribution ($2 per unit) 300 
Fixed costs plus advertising 164 
Net profit 136 


This is lower than the current forecast. 
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Proposal (b) 
e reduces variable costs by $60,000 ($300,000 x 20%) 


. but increases fixed costs by $72,000 and is therefore not to be 
recommended unless the total volume increases as a result of the 
policy (e.g. if the supply of the components were previously a 
limiting factor). 


Conclusion 


Neither proposal should be accepted. 


11 Cost plus pricing 


Many businesses adopt simple cost-plus pricing techniques: 


. Price = cost per unit + chosen margin or mark-up. 
. There is a difference between a mark-up and a margin. 
. A mark-up is the profit expressed as a percentage of cost (cost is 100%). 


. A margin is the profit expressed as a percentage of the sales price (sales 
is 100%). 


Which cost to use? 
When using cost-plus pricing the following options are available: 
. Actual or standard cost 


The advantage of using standard costing is that prices can be set in 
advance and fixed for the period concerned. This makes marketing 
simpler and may attract customers who value knowing exactly how much 
they will pay. The main disadvantage is that if significant variances occur, 
then the price may have been set too low and a loss ensues. 


The main advantage of using actual costs is that a profit is guaranteed. 
However, there is less incentive for the supplier to control costs as 
inefficiencies can be passed on to customers. Such a contract may 
discourage some customers from dealing with the firm concerned. 
Examples where actual costs are used include large military contracts 
(where cost overruns often become a matter of political debate), 
tradesmen (e.g. builders) and car repairs, where the mark-up is 
incorporated into the hourly labour rate used by the garage. 


. Marginal or full cost 


The use of marginal cost is simpler as there is no need for the absorption 
of fixed overheads and could be argued to be more consistent with the use 
of contribution in decision making. The main difficulty lies in setting an 
appropriate margin or mark-up as this will need to ensure that fixed costs 
are covered. In practice the danger is often that prices are set too low. 
Marginal costing is particularly useful in short-term decisions concerning 
the use of excess capacity or one off contracts. 


KAPLAN PUBLISHING 225 


Pricing 


The use of full cost ensures that all costs are incorporated into the pricing 
decision, so should ensure a profit is made, provided the target volume is 
achieved. However, to calculate the fixed cost per unit an assumption 
must be made concerning sales volumes, which in turn depend on the 
price, which depends on the cost per unit. A further criticism is that the 
method of absorbing overheads is somewhat arbitrary, so the prices 
obtained may not be very realistic when compared with what customers 
are willing to pay. 


. Relevant costs 


The principles of relevant costing were met in MA and will be reviewed in 
more detail in a later chapter. 


Relevant costs can be used to arrive at a minimum tender price for a one- 
off tender or contract. The minimum price should be equal to the total of all 
of the relevant cash flows. 


The use of relevant costs is only suitable for a one-off decision since: 
— fixed costs may become relevant in the long run 
— there are problems estimating incremental cash flows 


— there is a conflict between accounting measures such as profit and 
this approach. 


[Z] | Exampie of costptus pricing o 


When using a cost-plus pricing strategy a business should work through | 
a step by step approach. For example: 


Step 1: Establish the cost per unit. For example, if full cost is used this 


may be: 

. raw materials $40 per unit 
. variable production costs $40 per unit 
. fixed costs based on planned volumes $20 per unit 
e total cost $100 per unit 


Step 2: Add the target profit to arrive at the selling price. For example: 

. 20% mark-up = selling price of $120 per unit 

. 20% sales margin = selling price of $125 per unit. 

Step 3: Consider how realistic the target profit is. This will depend upon: 
. accurate knowledge of costs 


. the selling price arrived at being one which customers are prepared 
to pay 
. selling the planned volume of goods. 
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Advantages of cost-plus Disadvantages of cost-plus 
pricing pricing 

. Widely used and accepted. | e Ignores the economic 
relationship between price 


. Simple to calculate if costs 
are leaa and demand. 

e Selling price decision may |° No attempt to establish 
be delegated to junior optimum price. 
management. . Different absorption methods 

e Justification for price give rise to different costs 
increases and hence different selling 

i i prices. 

. May encourage price ne 
stability — if all competitors |° Does not guarantee profit — if 
have similar cost structures sales volumes are low fixed 
and use similar mark-up. costs may not be recovered. 


. Must decide whether to use 
full cost, manufacturing cost 
or marginal cost. 


. This structured method fails 
to recognise the manager's 
need for flexibility in pricing. 

. Circular reasoning — for 
example, a price increase will 
reduce volume, thus 
increasing unit costs, 
resulting in pressure to 
increase the price further. 


LF] Test your understanding 5 — Greenfields 


(1) Greenfields Ltd manufactures three products, W, X and Y. Each 
product uses the same materials and the same type of direct 
labour but in different quantities. The company currently uses a 
full cost-plus basis to determine the selling price of its products. 
This is based on full cost, using an overhead absorption rate per 
direct labour hour. 


The direct costs of the three products are shown below: 


Product Product Product 


w x Y 
Budgeted annual production, 
in units 15,000 24,000 20,000 
Direct materials ($ per unit) $35 $45 $30 
Direct labour ($10 per hour) $40 $30 $50 


KAPLAN PUBLISHING 227 


Pricing 


228 


(2) 


(3) 


In addition to the above direct costs, Greenfields incurs annual 
indirect production costs of $1,044,000. 


What is the full cost per unit of each product, using 
Greenfields’s current method of absorption costing? 


A $18 for W, $75 for X and $22.50 for Y 

B $75 for W, $75 for X and $100.50 for Y 

C $93 for W, $88.50 for X and $102.50 for Y 
D $93 for W, $90.50 for X and $102.50 for Y 


An analysis of the company's indirect production costs shows the 
following: 


$ Cost drivers 
Material ordering costs 220,000 Number of supplier orders 
General facility costs 824,000 Number of labour hours 


The following additional data relate to each product: 


Product Product Product 
w Xx Y 


Suppliers orders per line of 
products 120 180 100 


What is the full cost per unit of each product, using ABC? 
A $14.21 for W, $10.66 for X and $17.76 for Y 

B $93.61 for W, $99.16 for X and $100.50 for Y 

C $93.61 for W, $89.79 for X and $100.51 for Y 

D $107.21 for W, $99.16 for X and $120.25 for Y 


The company currently uses a full cost plus basis to determine the 
selling price of its products. 


Which of the following statements regarding the current full 
cost-plus pricing approach strategy are correct? 


(1) The use of absorption costing means that the price is 
dependent at least in part on the method used to absorb the 
costs into each cost unit. 


(2) The use of absorption costing suggests that this is the cost of 
the individual item whereas, in fact, it includes costs that 
would continue to be incurred if the item were not produced. 


(3) A manager may reject a sale because the customer is only 
prepared to pay a price which is less than the absorption 
cost. 
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(4) Full cost-plus pricing requires that the profit mark-up applied 
by a company is fixed. 

Statements (2) and (4) 

Statements (1), (2) and (3) 

Statements (1), (3) and (4) 

Statements (1), (2), (3) and (4) 


(4) The managing director is concerned that the company may be 
losing sales because of its approach to setting prices. They think 
that a marginal cost-plus costing approach may be more 
appropriate, particularly since the workforce is guaranteed a 
minimum weekly wage and has a three month notice period. 


Which of the following statements regarding a marginal cost- 
plus pricing approach strategy are correct? 


uO WD 


(1) The use of marginal costing identifies the variable cost of the 
item produced and thus provides a clear indication of the 
maximum price that should be charged so as to avoid a 
negative contribution. 


(2) A marginal cost-plus approach may mean that managers are 
persuaded to sell items at too low a price, so that the 
contribution earned is insufficient to cover the fixed costs of 
the business. 


(3) Itis very difficult to increase the price for a subsequent sale of 
the same item to the same customer, so the company may 
find it difficult to break out of the low price arena once they 
have entered it. 


(4) Marginal cost-plus pricing is easier where there is a readily 
identifiable variable cost. 


Statements (1) and (2) 
Statements (3) and (4) 
Statements (1), (3) and (4) 
Statements (2), (3) and (4) 


uO UP 
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(5) Which of the following statements regarding the use of ABC in 
pricing decisions are correct? 


(1) The management of Greenfields can use the information 
provided by the activity-based costing approach to identify 
potential cost savings by changing the method of operation 
within the company. 


(2) It may be appropriate to consider investing in new machines 
to automate production processes and increase the number 
of labour hours. 


(3) The effect of activity-based costing is often to identify costs as 
being more controllable because their cause has now been 
identified. 


(4) While some facility costs will remain and are truly fixed as 
they are not driven by any particular future activity, many of 
the other costs will now become variable depending on the 
number of times an activity is performed. 


Only statements (1) and (2) 
Only statements (2), (3) and (4) 
Only statements (1), (3) and (4) 
All statements 


0U0OW D> 


Customer based pricing — the marketer’s approach 


Customer-based pricing reflects customers’ perceptions of the benefits they will 
enjoy from purchasing the product, e.g. convenience, status. The product is 
priced to reflect these benefits. 


This approach has regard to costs but reflects a belief that the greater 
understanding you have of your customer the better placed you are to price the 
product. 


| 


On a remote beach in a hot country, the offer of food and drink to 
tourists on the beach will be perceived by them as being of significant 
benefit and they are likely to be prepared to pay a significant amount in 
excess of cost. 
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Competition-based pricing 


Competition-based pricing means setting a price based upon the prices of 
competing products. 


Competing products can be classified as: 


. The same type of product which is not easily distinguished from one’s own 
products. For example, petrol sold at two competing petrol stations. 


— price changes by competitors will have a material impact. 


. Substitute products which are different products but fulfil the same need, 
e.g. you may buy ice cream instead of soft drinks on a hot day. 


— impact of price changes will depend on relative price/performance of 
substitute. 


7] Test your understanding 6 


Of the three approaches to pricing discussed above: 


. cost-based 

. customer-based 

. competition-based. 

Which is the least likely to maximise profits and why? 


12 Different pricing strategies 

There are a number of different pricing strategies available to a business: 
. Cost-plus pricing 

. Market-skimming 

. Penetration pricing 

. Complementary product pricing 

. Product-line pricing 

. Volume discounting 

. Price discrimination 

. Relevant cost pricing. 


Cost-plus pricing was covered earlier. The other strategies will now be reviewed 
in turn. 
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13 Market-skimming pricing strategy 


Market skimming involves charging high prices when a product is first 
launched in order to maximise short-term profitability. Initially high prices may 
be charged to take advantage of the novelty appeal of a new product when 
demand is initially inelastic. 


Once the market becomes saturated the price can be reduced to attract that 
part of the market that has not been exploited. 


. Where the product is new and different and has little direct competition. 
This is the most common reason for using a market-skimming strategy. 


. Where products have a short life cycle, and there is a need to recover their 
development costs quickly and make a profit. 


. Where the strength of demand and the sensitivity of demand to price are 
unknown. From a psychological point of view it is far better to begin with a 
high price, which can then be lowered if the demand for the product 
appears to be more price sensitive than at first thought. 


. A firm with liquidity problems may use market-skimming in order to 
generate high cash flows early on. 


With high prices being charged potential competitors will be tempted to enter 
the market. For skimming to be sustained one or more significant barriers to 
entry must be present to deter these potential competitors. For example, patent 
protection, strong brand loyalty. 


LT Test your understanding 7 


What products may be priced using a market-skimming strategy? 


14 Penetration pricing strategy 


. Penetration pricing is the charging of low prices when a new product is 
initially launched in order to gain rapid acceptance of the product. 


. Once market share is achieved, prices are increased. 


. It is an alternative to market skimming when launching a new product. 


. If the firm wishes to increase market share. 


. A firm wishes to discourage new entrants from entering the market. 


. If there are significant economies of scale to be achieved from high 
volume output, and so a quick penetration into the market is desirable. 


. If demand is highly elastic and so would respond well to low prices. 
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Many new foods introduce themselves to the market with a penetration 
pricing strategy. Some businesses even give packages of new products 
away by, for example, sponsoring events and providing sample packs to 
attendees. In one notable such example, Crispos Co introduced 
Crunchies Crisps to the market in 2019. The brand was a direct 
competitor to the well-established Sprongles line of crisps. 


To draw more business, the company offered the crisps at a steep 
discount of $0.69 per bag. This earned the brand prominent display 
locations at many retailers. When the crisps had fully penetrated the 
market, the price quickly rose to well above $1. 


15 Complementary-product pricing 


A complementary product is one that is normally used with another product. 
An example is razors and razor blades — if sales of razors increase more razor 
blades will also be bought. 


Other examples of complementary products are: 
. game consoles and associated games 
. printers and printer cartridges. 


Complementary goods provide suppliers with additional power over the 
consumer. 


eq 


A complementary-product pricing strategy can take two forms: 


. The major product (e.g. a printer or a camera) is priced at a 
relatively low figure — to encourage the purchase and lock the 
consumer into subsequent purchases of relatively high price 
consumables (e.g. printer cartridges or memory cards). This is the 
most common form. 


. The major product (e.g. membership of a fashionable sports or golf 
club) is priced at a relatively high figure — to create a barrier to 
entry and exit and the consumer is locked into subsequent 
purchases of relatively low-price facilities (e.g. court fees or green 
fees). 
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Product-line pricing strategy 


A product line is a range of products that are related to one another. 


Product line pricing occurs when setting the price steps between various 
products in a product line, based on: 


Cost differences between the products 
Customer evaluations of different features 


Competitors prices. 


In other words, product line pricing occurs when a company must decide the 
price differences between the upgrades of a product or service. 


Fel 


17 


A basic car wash may be shown as one price, a super wash with wash 
and wax will cost a little more, and a full-service premium wash will be 


the most expensive. 


Volume-discounting pricing strategy 


Volume discounting means offering customers a lower price per unit if they 
purchase a particular quantity of a product. 


It takes two main forms: 


Quantity discounts — for customers that order large quantities. 


Cumulative quantity discounts — the discount increases as the cumulative 
total ordered increases. This may appeal to those who do not wish to 
place large individual orders but who purchase large quantities over time. 


Benefits to the business of using a volume discounting strategy 


Increased customer loyalty — cumulative quantity discounts ‘lock in’ the 
customer since further purchases can be made at a lower cost per unit. 


Attracting new customers — an exceptional level of discount can be offered 
o new customers on a one-off basis, enabling the supplier to ‘get their feet 
in the door’. 


Lower sales processing costs — an increased proportion of their sales take 
he form of bulk orders. 


Lower purchasing costs — high sales volumes enable the business to 
enjoy discounts from their suppliers, creating a virtuous circle. 


Discounts help to sell items that are bought primarily on price. 


Clearance of surplus stock or unpopular item through the use of discounts. 


Discounts can be geared to particular off-peak periods. 
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Conditions suitable for a volume-discounting pricing strategy i 


. Sales margin is substantial allowing profits to be made even after 
discounting. 


. The product is bought on price and it is difficult to distinguish it from 
competing products. 


. Products with a limited shelf life (for example, fashion items) may be 
discounted to shift them. 


aajo o a e E 


electronic product). 

‘Early adopters’ are prepared to pay high 
prices to achieve ownership. 

Significant barriers to entry exist (e.g. patent 
protection, high capital investment, or 
unusually strong brand loyalty) to deter 
competition — in order that skimming can be 
sustained. 


The product has a short life cycle so there is a 
need to recover development costs and make 
a profit quickly. 

The business has a liquidity problem and may 
be attracted by the high initial cash flows 
available in the early stages of a product’s life. 


Strength of demand and the sensitivity of 
demand to price are unknown. It is much 
easier to lower prices than to increase them. 


Situation Pricing 
strategy 
. Product is new and different (e.g. new Skimming 


The business wishes to discourage 
newcomers from entering the market. 


The business wishes to shorten the initial 
period of the product's life cycle in order to 
enter the growth and maturity stages as 
quickly as possible. 


There are significant economies of scale to be 
achieved from high-volume output, and so a 
quick penetration into the market is desirable 
in order to gain those unit cost reductions. 


Demand is highly elastic and so would 
respond well to low prices. 


Penetration 
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. A range of products is being marketed — the Product-line 
products within a product line are related but 
may vary in terms of style, colour, quality, etc. 
(e.g. dinner services, cutlery sets). 


. Consumers will tend to buy a number of items 
within the range and be prepared to pay a 
relatively high price for the less essential items 
in order to build up a matching set. 


. The sales margin is substantial, allowing good Volume 
profits to be made even after significant discounting 
discounting (e.g. consumer software 
products). 


. The product is traditionally bought on price — 
it is difficult to distinguish from competing 
products (e.g. car tyres). 


. Products with a limited shelf life (e.g. fashion 
items). 


18 Price-discrimination pricing strategy 


A price-discrimination strategy is where a company sells the same product or 
services at different prices in different markets, for reasons not associated with 
costs. 


. The seller must have some degree of monopoly power, or the price will be 
driven down. 


. Customers can be segregated into different markets. 


. Customers cannot buy at the lower price in one market and sell at the 
higher price in the other market. 


. Price discrimination strategies are particularly effective for services. 


. There must be different price elasticities of demand in each market so that 
prices can be raised in one and lowered in the other to increase revenue. 


Dangers of price- ation as a strategy 


. A black market may develop allowing those in a lower priced segment to 
resell to those in a higher priced segment. 


. Competitors join the market and undercut the firm's prices. 


. Customers in the higher priced brackets look for alternatives and demand 
becomes more elastic over time. 
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LF] Test your understanding 8 


Which products or services lend themselves to a price-discrimination 
strategy? 


7] Test your understanding 9 — Recap of pricing strategies 


(1) Which pricing strategies are aimed at the start of the product life 
cycle? 


(2) Which pricing strategies seek to attract sales by offering a product 
at a relatively low price? 


(3) Which pricing strategies lure the customer in with a relatively low- 
priced product in order to lock the customer in to subsequent 
additional purchases of similar items that are relatively highly 
priced? 


(4) Which pricing strategy is appropriate to items that are bought 
primarily on price. 
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e Cost plus prices 
Relevant cost prices 
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PRICING 
STRATEGIES 


1. Cost plus 

2. Price skimming 

3. Penetration pricing 

4. Complementary product 
pricing 

5. Product line pricing 

6. Volume discounting 

7. Price discrimination 

8. Relevant cost pricing 
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Test your understanding answers 


qj Test your understanding 1 


(a) 


(b) 


(c) 


Step 1: Find the gradient, b 


The question provides us with two selling prices and the respective 
level of demand at these selling prices. Therefore, we can begin by 
calculating the gradient of the straight line, b. 


b (gradient) = change in price/change in quantity 
= (220 — 200)/(950 — 1000) = - 0.4 
Step 2: Calculate the intersect, a 


Once the gradient is known the intersect can be found using either 
of the selling prices and demand levels given in the question. 


For example, price (P) = 200 when 1000 units (Q) are sold and 
substituting — 0.4 for b 


200 = a — (0.4 x 1,000) 

200 = a — 400 

a = 200 + 400 = 600 

Step 3: Straight-line demand equation 

So the equation is: P = 600 — 0.4Q. 

Step 4: Forecast the demand at a given selling price 
At a price of $300 

300 = 600 -0.4Q 

0.4Q = 300 

Q = 300/0.4 

Quantity demanded (Q) = 750 units per month 

MR = 600 - 0.8Q 

MC = VC so equating MR = MC: 100 = 600 — 0.8Q 
So Q = 625 

And substituting Q into Price function, P = $350 
Contribution per unit = $350 — $100 = $250 

Total contribution = $250 x 625 units = $156,250 
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Test your understanding 2 


(a) Let Q = quantity produced/sold 
Gradient 'b' = 
_ Change in price _ $5 
Change in quantity $50 


b=-0.1 
Price = a — 0.1Q; $160 = a — 0.1 (2,000) therefore a = $360 
P = $360-0.1Q 
MR = $360 — 0.2Q 
MC = $64 
To maximise profit, MR = MC. Therefore, $360 — 0.2Q = $64 
Q = (360 — 64) + 0.2 = 1,480 units 
Pp = 360 — 0.1 (1,480) = $212 

(b) 
Revenue = $212 x 1,480 = $313,760 
Less Costs = ($64 x 1,480) + $100,000 = ($194,720) 
Maximum profit = $119,040 


Test your understanding 3 


. Y = 100,000 + 5x for x <1,000 
. Y = 100,000 + 4.75x for x >1,000. 


Test your understanding 4 


The effect of the increased sales would be to reduce net profits by 
$10,000. 


. $100,000 increased sales ($10 x 10,000 units) 


. $60,000 increased variable costs ($6 x 10,000 units) = $40,000 
additional contribution 


. less additional fixed costs of $50,000 = $10,000 reduction in net 
profit. 


Based on this analysis, the opportunity should be rejected. However, 
other factors need to be considered such as: 


. the impact on future sales beyond the current period 
. the impact of rejection on customer goodwill 


. whether the extra sales would help build the firm's brand. 
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7] Test your understanding 5 — Greenfields 
(4) C 


The full cost per unit includes all production costs, including a 
share of fixed overheads. 


Budgeted production overhead ($1,044,000, per question) 
Activity level (Total number of labour hours) 


_ $1,044,000 
232,000 labour hours (W1) 


OAR = 


OAR 


OAR = $4.50 per labour hour 


ProductW ProductX Product Y 
Material costs per unit, 


as per question $35 $45 $30 

Labour costs per unit, as 

per question $40 $30 $50 

Fixed overhead cost per $4.50 x 4 $4.50 x 3 $4.50 x 5 

unit hours = hours = hours = 
$18 $13.50 $22.50 

Total = full cost per unit $93 $88.50 $102.50 

(2) C 


ProductW ProductX Product Y 
Material costs per unit, 


as per question $35 $45 $30 

Labour costs per unit, as 

per question $40 $30 $50 

Material ordering costs 

per unit (W2) $4.40 $4.125 $2.75 

General running costs 

per unit (W3) $14.21 $10.655 $17.759 

Total cost per unit 

using ABC $93.61 $89.79 $100.51 
(3) B 


Statement (4) is not correct. The mark-up percentage does not 
have to be fixed: it may vary and be adjusted to reflect market 
conditions. 
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(4) 


(5) 


D 


All statements are correct, apart from statement (1), which should 
refer to the minimum (not the maximum) price: The use of 
marginal costing identifies the variable cost of the item produced 
and thus provides a clear indication of the minimum price that 
should be charged so as to avoid a negative contribution. 


c 


Statement 2 is not correct. Investing in new machines would 
hopefully reduce the number of labour hours. 


Workings 

(W1) ProductW ProductX Product Y 
Direct labour hours 

per unit 4 hours 3 hours 5 hours 
Total number of units 15,000 units 24,000 units 20,000 units 
Total number of 60,000 72,000 100,000 
hours: 232,000 hours hours hours hours 
(w2) 


The 'material ordering costs' activity will be associated with the 
number of supplier orders. There are (120 + 180 + 100) = 400 
supplier orders in total. 


Cost li der = $220,000 $550 li d 
ost per supplier order = z5 orders = per supplier order 
Product W Product X Product Y 
Material ($550 per ($550 per ($550 per 
ordering order x order x order x 


costs per unit 120)/15,000= 180)/24,000= 100)/20,000 = 
$4.40 per unit $4.125 per unit $2.75 per unit 


(W3) 
The 'General running costs' activity will be associated with the 
number of labour hours. 


$824,000 


232,000 lab hours = $3.551 per labour hour 


Cost per order = 
ProductW ProductX Product Y 

General running costs 

per unit @ $3.551 per 

labour hour $14.21 $10.655 $17.759 
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qj Test your understanding 6 


Customer-based and competition-based pricing are most likely to 
maximise profits since they take into account the behaviour of customers 
and competitors, as well as the need to recover costs or obtain a 
particular margin on sales. Cost-based pricing, in contrast, simply 
reflects the objective of cost recovery or achieving a margin on sales 
and ignores the potential to exploit the level of customers’ interest in the 
product or the strength of the product in the marketplace relative to 
competitors. 


LF] Test your understanding 7 


Market skimming is often used in relation to electronic products when a 
new range (e.g. smartphones) are first released onto the market at a 
high price. 


The target is the ‘early adopters’ of such products; their price sensitivity 
is relatively low because their interest in the product is substantial or 
they have a stronger appreciation of the qualities offered by the product. 


aj Test your understanding 8 


Examples of price discrimination include: 


. lower admission prices for children at certain sporting and 
entertainment events 


. discounts for Senior Citizens in some pubs and restaurants 
. concessionary rail fares for students 


. lower admission prices for females at some nightclubs. 


7] Test your understanding 9 — Recap of pricing strategies 


(1) Skimming and the penetration-pricing strategies. 


(2) Penetration and volume discounting rely substantially on relatively 
low-price offers; this is also true to a lesser extent of 
complementary and product line pricing strategies. 


(3) Complementary and product-line pricing strategies. 


(4) Volume discounting. 
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Chapter learning objectives 


Upon completion of this chapter, you will be able to: 


Explain the concept of relevant costing. 


Identify and calculate relevant costs for specific decision 
situations from given data. 


Explain and apply the concept of opportunity costs. 


Explain the issues surrounding make-or-buy and outsourcing 
decisions. 


Calculate and compare “make” costs with “buy-in” costs. 


Compare in-house costs and outsource costs of completing 
tasks and consider other issues surrounding this decision. 


Apply relevant costing principles in situations involving shut 
down, one-off contracts and the further processing of joint 
products. 
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MAKE VERSUS BUY AND OTHER 
SHORT-TERM DECISIONS 


MAKE VERSUS BUY RELEVANT COSTING 


e Shut down 
e One-off decisions 
© Joint product 


processing 
decisions. 


1 Introduction 


This chapter will focus on a number of short-term decisions that are typically 
made by a business: 


. Make versus buy decisions 

. Shut-down decisions 

. One-off contract decisions 

. Further processing decisions. 


Each of these decisions is based on relevant costing principles. Therefore, a 
recap of relevant costing will be useful before looking at each of the decisions in 
turn. 


2 Relevant costs and revenues 


Decision making involves making a choice between two or more alternatives. 
When a business is making one of the short-term decisions mentioned it should 
only consider the relevant cash flows that arise as a result of this decision: 


Cash position if accept proposal A 
Relevant cash flow = A — B 
Cash position if reject proposal B 
(and do next best alternative instead) 
A relevant cash flow is a ‘future incremental cash flow’. 
. Future 


Only future cash flows that occur as a result of the decision should be 
considered, e.g. any future costs or revenue. 


Sunk costs (i.e. costs that have already been incurred in the past) are not 
relevant to the decision, and should therefore be ignored — we cannot 
change the past. 
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. Incremental 


Only extra cash flows that occur as a result of the decision should be 
considered, e.g. extra costs or revenues. 


Fixed costs should be ignored unless there is an incremental fixed cost as 
a result of the decision. 


Committed costs (i.e. costs that are unavoidable in the future) are not 
affected by the decision and should therefore be ignored. 


Opportunity costs should be included — look at the next best alternative 
use of a resource. 


. Cash flows 
Only cash items are relevant to the decision. 
For example, depreciation is not relevant since it is not a cash flow. 


7] Test your understanding 1 — Relevant costs 


Identify which of the following costs are relevant to the decisions 
specified: 


(a) The salary to be paid to a market researcher who will oversee the 
development of a new product. This is a new post to be created 
especially for the new product but the $12,000 salary will be a fixed 
cost. 


Is this cost relevant to the decision to proceed with the 
development of the product? 


(b) The $2,500 additional monthly running costs of a new machine to 
be purchased to manufacture an established product. The new 
machine will reduce labour costs by $3,000 per month. Since the 
new machine will save on labour time, the fixed overhead to be 
absorbed by the product will also reduce by $100 per month, as 
overheads are absorbed on a labour hour basis. 


Are these costs relevant to the decision to purchase the new 
machine? 


(c) Office cleaning expenses of $125 for next month. The office is 
cleaned by contractors and the contract can be cancelled by giving 
one month’s notice. 


Is this cost relevant to a decision to close the office? 


(d) Expenses of $75 paid to the marketing manager. This was to 
reimburse the manager for the cost of travelling to meet a client 
with whom the company is currently negotiating a major contract. 


Is this cost relevant to the decision to continue negotiations? 


KAPLAN PUBLISHING 247 


Relevant costing 


3 Opportunity cost 


Opportunity cost is an important concept for decision-making purposes. It is the 
value of the best alternative that is foregone when a particular course of action 
is undertaken. It emphasises that decisions are concerned with choices and that 
by choosing one plan, there may well be sacrifices elsewhere in the business. 


ea 


A new project requires the use of an existing machine that would 
otherwise be sold. 


Information concerning the machine is as follows: 

. Original purchase price = $20,000 

. Current carrying value = $5,000 

. Estimated current sales value = $4,000 

Required: 

What is the relevant cost (if any) if using the machine in the project? 
Solution 

. The original purchase price is sunk so is not relevant. 


. The carrying value is a combination of the purchase price (sunk) 
and depreciation (not a cash flow) so is not relevant. 


. By undertaking the project we miss out on the opportunity of 
selling the asset and thus have an opportunity cost of ($4,000). 


Cash position if accept proposal NIL 
Cash position if reject proposal 


Receive $4,000 
(and do next best alternative instead) 


So relevant cash flow (cost) is the difference of $4,000. This is the 
amount foregone by going ahead with the project. 
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qj Test your understanding 2 — Opportunity cost 


A company which manufactures and sells one single product is 
currently operating at 85% of full capacity, producing 102,000 units per 
month. The current total monthly costs of production amount to 
$330,000, of which $75,000 are fixed and are expected to remain 
unchanged for all levels of activity up to full capacity. 


A new potential customer has expressed interest in taking regular 
monthly delivery of 12,000 units at a price of $2.80 per unit. 


All existing production is sold each month at a price of $3.25 per unit. 
If the new business is accepted, existing sales are expected to fall by 
2 units for every 15 units sold to the new customer. 


What is the overall increase in monthly profit which would result 
from accepting the new business? 


4 The relevant cost of materials 


Material 
In stock Out of stock 
In regular use Will not be Relevant cost = 
and will be replaced current purchase 
replaced price 
Relevant cost = Relevant cost = the 
current purchase opportunity cost, 

price e.g. lost scrap value 


or lost contribution 
if use material here 
instead of elsewhere 


Is there an alternative 
use for the materials? 


nea ee 


No: Relevant Cost = Yes: Relevant cost 
scrap/disposal value = higher of value 
in other use or 
scrap value 


Any historic cost given for materials is always a sunk cost and never relevant 
unless it happens to be the same as the current purchase price. 


Note: The above diagram assumes that it is possible to buy more materials if 
required. This may not always be the case. 
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. If a material is in short supply, then the only way a proposal can be 


undertaken would be by denying another part of the organisation that 
resource. 


. In this case the relevant cost = normal materials cost + lost contribution in 


the other department. 


5 The relevant cost of labour 


Labour 
Spare capacity Full capacity 
Relevant cost = $nil Can hire more Can't hire more 
labour, i.e. take on labour 
extra staff or pay 
overtime 
Relevant cost = Relevant cost = 


extra cost of labour opportunity cost of 
diverting labour, i.e. 
lost contribution AND 
extra labour cost 


6 Relevant costs associated with non-current assets 


Based on the comments above we can summarise the relevant costs 
associated with non-current assets as follows: 


Non-current 


Asset 
New Asset Existing Asset 
Relevant cash flows: : Relevant cost 
* Purchase price is opportunity cost 
* Scrap/disposal 
proceeds 


Higher of 


uae 


Lost contribution from 


Sales proceeds use in other department 
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Items that are not relevant 
. Depreciation is not a cash flow so is never relevant. 


. Profit or loss on disposal incorporates accumulated depreciation so is not 
relevant — instead look at the cash element only — i.e. the scrap proceeds. 


. The original purchase price of existing machinery is a sunk cost. 


. The carrying value of existing machinery is a combination of the original 
price (sunk) and accumulated depreciation (not a cash flow). 


7 One-off contracts 


When a business is presented with a one-off contract, it should apply relevant 
costing principles to establish the cash flows associated with the project in order 
to help set a price. 


The minimum contract price = the total net relevant cash flow associated with 
the contract. 


Comments on the method used 


. The minimum price is effectively a break-even price, so will give the firm 
no gain or loss. 


. If the contract price does not cover these cash flows then it should be 
rejected as the company will have less cash if it accepts the contract. 


. Any price higher than the minimum will mean that the company is better- 
off accepting the contract than rejecting it. 


Further considerations: 


. The price may be acceptable for a one-off contract but not for pricing all 
contracts and products — for example, when viewing a one-off contract 
fixed costs will probably be ignored as unavoidable. However, if every 
manager ignores fixed costs, then the company will end up making a loss. 


. The minimum price obtained using relevant costing may be much lower 
than typical market prices. A firm may thus be reluctant to accept this price 
if it might affect the prices of other contracts in the future — for example, 
other customers may hear about the low prices offered and demand 
similar lower prices on their contracts. 


. On the other hand a company may be willing to accept a loss on this 
contract if it increases the chances of winning subsequent contracts (albeit 
at what price?). 
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Test your understanding 3 


Mr Smith has been asked to quote a price for a special contract. He has 
already prepared his tender but has asked you to review it for him. 


He has pointed out to you that he wants to quote the minimum price as 
he believes this will lead to more lucrative work in the future. 


The tender details are as follows: 


Mr Smith’s tender 


$ 
Material: A 2,000 kgs @ $10 per kg 20,000 
B 1,000 kgs @ $15 per kg 15,000 
C 500 kgs @ $40 per kg 20,000 
D 50 litres @ $12 per litre 600 
Labour: Skilled 1,000 hrs @ $25 per hr 25,000 
Semi-skilled 2,000 hrs @ $15 perhr 30,000 
Unskilled, 500 hrs @ $10 per hr 5,000 
Fixed overheads 3,500 hrs @ $12 per hr 42,000 
Costs of preparing the tender: 
Mr Smith's time 1,000 
other expenses 500 
Minimum profit (5% of total costs) 7,955 
Minimum tender price 167,055 


Other information 
Material A 
. 1,000 kgs of this material is in stock at a cost of $5 per kg. 


. Mr Smith has no alternative use for his material and intends selling 
it for $2 per kg. 


. However, if he sold any he would have to pay a fixed sum of $300 
to cover delivery costs. 


. The current purchase price is $10 per kg. 

Material B 

. There is plenty of Material B in stock and it cost $18 per kg. 
. The current purchase price is $15 per kg. 


. The material is constantly used by Mr Smith in his business. 
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Material C 


. The total amount in stock of 500 kgs was bought for $10,000 some 
time ago for another one-off contract that never happened. 


. Mr Smith is considering selling it for $6,000 in total or using it as a 
substitute for another material, constantly used in normal 
production. 


. If used in this latter manner it would save $8,000 of the other 
material. 


. Current purchase price is $40 per kg. 
Material D 
. There are 100 litres of this material in stock. 


. It is dangerous and if not used in this contract will have to be 
disposed of at a cost to Mr Smith of $50 per litre. 


. The current purchase price is $12 per litre. 

Skilled labour 

. Mr Smith only hires skilled labour when he needs it. 
. $25 per hour is the current hourly rate. 

Semi-skilled labour 


. Mr Smith has a workforce of 50 semi-skilled labourers who are 
currently not fully utilised. 


. They are on annual contracts and the number of spare hours 
currently available for this project are 1,500. Any hours in excess of 
this will have to be paid for at time-and-a-half. 


. The normal hourly rate is $15 per hour. 
Unskilled labour 


. These are currently fully employed by Mr Smith on jobs where they 
produce a contribution of $2 per unskilled labour hour. 


. Their current rate is $10 per hour, although extra could be hired at 
$20 an hour if necessary. 


Fixed overheads 


. This is considered by Mr Smith to be an accurate estimate of the 
hourly rate based on his existing production. 
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Costs of preparing the tender 


. Mr Smith has spent 10 hours working on this project at $100 per 
hour, which he believes is his charge-out rate. 


. Other expenses include the cost of travel and research spent by 
Mr Smith on the project. 


Profit 


. This is Mr Smith's minimum profit margin which he believes is 
necessary to cover ‘general day-to-day expenses of running a 
business’. 


Required: 


Calculate and explain for Mr Smith what you believe the minimum tender 
price should be. 


A research contract, which to date has cost the company $150,000, is 
under review. 


If the contract is allowed to proceed: 
. it will be completed in approximately one year 


. the results would then be sold to a government agency for 
$300,000. 


Shown below are the additional expenses which the managing director 
estimates will be necessary to complete the work. 


Materials 


. This material for the contract has just been purchased at a cost of 
$60,000. 


. It is toxic; if not used in this contract it must be disposed of at a 
cost of $5,000. 

Labour 

. Skilled labour is hard to recruit. 


. The workers concerned were transferred to the contract from a 
production department, and at a recent meeting, the production 
manager claimed that if the men were returned to him they could 
generate sales of $150,000 in the next year. 


— The prime cost of these sales would be $100,000, including 
$40,000 for the labour cost itself. 


—- The overhead absorbed into this production would amount to | 
$20,000. | 
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Research staff 


. It has been decided that when work on this contract ceases, the 
research department will be closed. 


. Research wages for the year are $60,000, and redundancy and 
severance pay has been estimated at $15,000 now, or $35,000 in 
one year’s time. 

Equipment 

. The contract utilises a special microscope which cost $18,000 
three years ago. 


. It has a residual value of $3,000 in another two years, and a 
current disposal value of $8,000. 


. If used in the contract it is estimated that the disposal value in a 
year’s time will be $6,000. 
Share of general building services 


. The contract is charged with $35,000 pa to cover general building 
expenses. 


. Immediately after the contract is discontinued, the space occupied 
could be sub-let for an annual rental of $7,000. 


Required: 


Advise the managing director as to whether the contract should be 
allowed to proceed, explaining the reasons for the treatment of each 
item. (Note: Ignore the time value of money.) 


Solution $ 
Relevant costs and revenues of proceeding with the contract 
(1) Costs to date of $150,000 sunk — ignore. - 


(2) Materials — in stock and will not be replaced There is 
an opportunity benefit of the disposal costs saved. 5,000 


(3) Labour cost — no spare capacity and additional 
labour can't be hired. (90,000) 


Opportunity cost is lost contribution of $50,000 
($150k — $100k) plus the direct cost of labour of 
$40,000. The overhead will be incurred anyway and 
so should be ignored. 


(4) Research staff costs: (60,000) 
Wages for the year (cost would be saved if contract 
did not go ahead) (20,000) 


Increase in redundancy pay due to the delay in 
closure of the department ($35,000 — $15,000) 
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(5) Equipment: 
Deprival value if used in the project = disposal value (8,000) 
Disposal proceeds in one year 6,000 
(All carrying values and depreciation figures are 
irrelevant) 
(6) General building services are apportioned costs so - 
they are irrelevant 
Opportunity costs of rental foregone (7,000) 
Total relevant cash flows associated with the contract (174,000) 
Sales value of contact 300,000 
Increased contribution from contract 126,000 


Advice. Proceed with the contract. 


Test your understanding 4 — Relevant costs 


(1) 


(2) 


Z Co is pricing a new contract. The new contract requires the use 
of 50 tonnes of metal ZX. There are 25 tonnes of ZX in inventory at 
the moment, which were bought for $200 per tonne. Z Co no longer 
has any use for metal ZX. The current purchase price is $210 per 
tonne, and the metal could be disposed of for net scrap proceeds 
of $150 per tonne. 


What cost should be charged to the new contract for metal 
ZX? 


A $5,250 
B $6,500 
C $9,000 
D $10,500 


100 hours of unskilled labour, currently paid at $5.50 per hour, are 
needed for the contract. Z Co has no surplus capacity at the 
moment, but additional temporary staff could be hired at $6.50 per 
hour. 


What is the relevant cost of the unskilled labour on the 
contract? 


A $0 

B $550 
C $600 
D $650 
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(3) 


(4) 


(5) 


100 hours of skilled labour are needed for a contract. The company 
currently has 300 hours worth of spare capacity. There is a union 
agreement in place that there are no lay-offs. The workers are paid 
$8.50 per hour. 


What is the relevant cost of the skilled labour on the contract? 


A $0 

B $650 
C $850 
D $2,550 


Equipment owned by Z Co has a carrying value of $1,800 and has 
been idle for some months. It could now be used on the new 
contract. If not used on this contract, the equipment could be sold 
for a net amount of $2,000. After use on the contract, the 
equipment would have no resale value, and would be dismantled. 


What is the total relevant cost of the equipment to the 
contract? 


A $0 

B $200 
C $1,800 
D $2,000 


Which of the following statements about relevant costing are 
true? 


(1) The opportunity cost is represented by the forgone potential 
benefit from the best rejected course of action. 


(2) Materials can never have an opportunity cost, whereas labour 
can. 


(3) The annual depreciation charge is not a relevant cost. 


(4) Fixed costs would have a relevant cost element if a decision 
causes a change in their total expenditure. 


(5) Notional costs are always relevant, as they make the estimate 
more realistic. 


Statements (1) and (2) 
Statements (1), (3) and (4) 
Statements (2), (3) and (5) 
Statements (4) and (5) 


oo0oUWw D> 
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8 Make or buy decisions 


Businesses may be faced with the decision whether to make components for 
their own products themselves, or to concentrate their resources on assembling 
the products, obtaining the components from outside suppliers instead of 
making them 'in house’. 


If the resources are bought in, their purchase cost is wholly marginal 

(i.e. direct). However, if it is decided to manufacture the components internally, 
the comparative costs of doing so will be the direct materials and wages costs, 
plus the variable factory overhead. 


If the total variable costs of internally manufactured components is seen to be 
greater than the cost of obtaining similar components elsewhere, it is obviously 
uneconomic to produce these items internally. 


There are two types of make vs. buy decisions: 
. Make or buy decisions with no limiting factors 


. Make or buy decisions with limiting factors. 


9 Make or buy decisions with no limiting factors 


In a make or buy decision with no limiting factors, the relevant costs are the 
differential costs between the two options. 


qj Test your understanding 5 — Make vs buy 


KRS Co is considering whether to administer its own purchase ledger or 
to use an external accounting service. It has obtained the following cost 
estimates for each option: 


Internal service department 


Cost Volume 
Purchase hardware/software $320 pa n/a 
Hardware/software maintenance $750 pa n/a 
Accounting stationery $500 pa n/a 
Part-time account clerk $6,000 pa n/a 


External services 


Processing of invoices/credit notes $0.50 per document 5,000 pa 
Processing of cheque payments $0.50 per cheque 4,000 pa 


Reconciling supplier accounts $2.00 per supplier 150 
per month suppliers 


Determine the cost effectiveness of outsourcing the accounting 
activities and identify the qualitative factors involved. 


KAPLAN PUBLISHING 


D 


Chapter 8 


10 Make or buy with a limiting factor 
In the presence of a limiting factor, the following step-by-step approach could be 
adopted with a make vs. buy question: 


(1) The saving per unit of each product is calculated. Saving = Purchases 
price — variable costs to make. 


(2) Divide this by the amount of scarce resource (a.k.a. limiting factor) each 
product uses. This gives the saving per unit of the limiting factor (LF). 


(3) Rank products. The higher the saving per unit of LF, the greater the 
priority to make that should be given to the product. 


(4) Once the priorities have been decided, the scarce resource is allocated to 
the products in the order of the priorities, until it is fully used up. 


(5) Any products with unsatisfied demand can be satisfied by buying from the 
external source. 


LT Test your understanding 6 — Make Or Buy with a limiting factor 


A company manufactures four components (L, M, N and P) which are 
incorporated into different products. All the components are 
manufactured using the same general purpose machinery. The following 
production cost and machine hour data are available, together with the 
purchase prices from an outside supplier. 


L M N P 
Production cost: $ $ $ $ 
Direct material 12 18 15 8 
Direct labour 25 15 10 8 
Variable overhead 8 Fi 5 4 
Fixed overhead 10 6 4 3 
Total 55 46 34 23 
Purchase price from outside 
supplier ($) 57 55 54 50 
Machine hours per unit (hours) 3 5 4 6 


Manufacturing requirements show a need for 1,500 units of each 
component per week. The maximum number of general purpose 
machinery hours available per week is 24,000. 


What number of units should be purchased from the outside 
supplier? 
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11 Make vs. buy: other issues to consider 


In addition to the relative cost of buying externally compared to making in- 
house, management must consider a number of other issues before a final 


decision is made. 


. Reliability of external supplier: can the outside company be relied upon 
to meet the requirements in terms of: 


— quantity required 
— quality required 

— delivering on time 
— price stability. 


. Specialist skills: the external supplier may possess some specialist skills 


that are not available in-house. 


. Alternative use of resource: outsourcing will free up resources which 
may be used in another part of the business. 


. Social: will outsourcing result in a reduction of the workforce? 
Redundancy costs should be considered. 


. Legal: will outsourcing affect contractual obligations with suppliers or 


employees? 


. Confidentiality: is there a risk of loss of confidentiality, especially if the 
external supplier performs similar work for rival companies. 


. Customer reaction: do customers attach importance to the products 


being made in-house? 


12 Outsourcing pros and cons 


Advantages 


Disadvantages 


Greater flexibility 


Possibility of choosing wrong supplier 


Lower investment risk 


Loss of visibility and control over 
process 


Improved cash flow 


Possibility of increased lead times 


Concentrates on core competence 


Enables more advanced technologies 
to be used without making investment 
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13 Shut-down decisions 


Part of a business, for example a department or a product, may appear to be 
unprofitable. The business may have to make a decision as to whether or not 
this area should be shut down. 


The quantifiable cost or benefit of closure 


The relevant cash flows associated with closure should be considered. For 
example: 


. the lost contribution from the area that is being closed (= relevant cost of 
closure) 


. savings in specific fixed costs from closure (= relevant benefit of closure) 
known penalties and other costs resulting from the closure, 
e.g. redundancy, compensation to customers (= relevant cost of closure) 


. any known reorganisation costs (= relevant cost of closure) 


. any known additional contribution from the alternative use for resources 
released (= relevant benefit of closure). 


If the relevant benefits are greater than the relevant costs of closure then 
closure may occur. However, before a final decision is made the business 
should also consider the non-quantifiable factors discussed below. 


Non-quantifiable costs and benefits of closure 


. Some of the costs and benefits discussed above may be non- 
quantifiable at the point of making the shut-down decision: 


— penalties and other costs resulting from the closure (e.g. redundancy, 
compensation to customers) may not be known with certainty 


— reorganisation costs may not be known with certainty 


— additional contribution from the alternative use for resources released 
may not be known with certainty. 


. Knock-on impact of the shut-down decision. For example, supermarkets 
often stock some goods which they sell at a loss. This is to get customers 
through the door, who they then hope will purchase other products which 
have higher profit margins for them. If the decision is taken to stop selling 
these products, then the customers may no longer come to the store. 
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Test your understanding 7 


The management of Fiona Co is considering the closure of one of its 
operations, department 3, and the financial accountant has submitted 
the following report. 


Department 1 2 3 Total 
Sales (units) 5,000 6,000 2,000 13,000 
Sales ($) 150,000 240,000 24,000 414,000 
Cost of sales ($) 

Direct material 75,000 150,000 10,000 235,000 
Direct labour 25,000 30,000 8,000 63,000 


Production overhead 5,769 6,923 2,308 15,000 


Gross profit ($) 44,231 53,077 3,692 101,000 
Expenses ($) 15,384 18,461 6,155 40,000 
Net profit ($) 28,847 34,616 (2,463) 61,000 


Additional information: 


production overheads of $15,000 have been apportioned to the 
three departments on the basis of unit sales volume 


expenses are head office overheads, again apportioned to 
departments on sales volume. 


As management accountant, you further ascertain that, on a cost driver 
basis: 


(b) 


50% of the production overheads can be directly traced to 
departments and so could be allocated on the basis 2:2:1. 


Similarly 60% of the expenses can be allocated 3:3:2, with the 
remainder not being possible to allocate. 


80% of the so-called direct labour is fixed and cannot be readily 
allocated. The remaining 20% is variable and can be better 
allocated on the basis of sales volume. 


Restate the financial position in terms of the contribution 
made by each department and, based on these figures, make 
a clear recommendation. 


Discuss any other factors that should be considered before a 
final decision is made. 
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Harolds fashion store comprises three departments — Men's Wear, 
Ladies’ Wear and Unisex. The store budget is as follows: 


Men's Ladies’ Unisex Total 


$ $ $ $ 
Sales 40,000 60,000 20,000 120,000 
Direct cost of sales 20,000 36,000 15,000 71,000 
Department costs 5,000 10,000 3,000 18,000 


Apportioned store costs 5,000 5,000 5,000 15,000 


Profit/(loss) 10,000 9,000 (3,000) 16,000 
It is suggested that Unisex be closed to increase the size of Men’s and 
Ladies’ Wear. 

Required: 
Determine what information is relevant or required. 


Solution 
Possible answers are as follows: 


(a) Unisex earns $2,000 net contribution (apportioned costs will still 
be incurred and thus reapportioned to other departments). 


(b) Possible increase in Men’s/Ladies’ sales volume. 
(c) Will Unisex staff be dismissed or transferred to Men’s/Ladies’? 
(d) Reorganisation costs, e.g. repartitioning, stock disposal. 


(e) Loss of custom because Unisex attracts certain types of customer 
who will not buy in Men’s/Ladies’. 


14 Further processing decisions 


A further processing decision will be tested in the context of joint products in the 
exam. 


Joint product costing was introduced in ‘Management Accounting’ (MA): 


. Joint products arise where the manufacture of one product inevitably 
results in the manufacture of other products. 


. The specific point at which individual products become identifiable is 
known as the split-off point. 
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. Costs incurred before the split-off point are called joint costs and must be 
shared between joint products produced. 


. After separation products may be sold immediately or may be processed 
further. Any further processing costs are allocated directly to the product 


on which they are incurred. 
The basis of apportionment of joint costs to products is usually one of the 
following: 
(i) Sales value of production (also known as 'market value') 
(ii) Production units 
(iii) Net realisable value. 


eq 


Products A and B are two joint products with information as follows: 


Kgs Kgs Selling price Joint 
produced sold per kg cost 

Product A 100 80 $5 
$750 

Product B 200 150 $2 


(a) Apportionment by production units 


Joint cost _ $750 


Kgs produced ` -300 = $2.50 per kg for A and B 


Trading results are as follows: 
Product A Product B Total 
Sales 80 x $5.00 $400 150 x$2.00 $300 $700 
Cost of sales 80x $2.50 ($200) 150 x$2.50 ($375) ($575) 


Profit $200 ($75) $125 


Value of closing stock 
20 x $2.50 $50 50x$2.50 $125 


The production ratio is 100 : 200. This means that in order to obtain 1 kg 
of A, it is necessary to produce 2 kgs of B. For exam purposes, you 
should assume that the ratio of output is fixed. 
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(b) 


(c) 


Apportionment by market value at point of separation 


Sales value Proportion Joint cost Per kg 


of production apportionment 
A: 100 x $5 $500 5/9 $417 $4.17 
B : 200 x $2 $400 419 $333 $1.67 
750 


Trading results: 


A B Total 
Sales 400 300 700 
Cost of sales 333.6 250.5 585.1 
Profit 66.4 49.5 114.9 
Profit/Sales ratio 16.6% 16.5% 
Closing inventory (20 x 4.17) = (50 x $1.67) = 
$83 $83 


Note that the apportionment is on the basis of proportionate sales 
value of production; Profit per unit will be the same (with a small 
rounding difference). 


Apportionment by Net Realisable Value 


This approach should be used in situations where the sales value 
at the split-off point is not known — either because the product is 
not saleable, or if the examiner does not tell us. 


Further information is needed: 


Further processing Selling price after 

costs further processing 
Product A $280 + $ 2.00 per kg $8.40 
Product B $160 + $1.40 per kg $4.50 


Apportionment of joint costs: 
Product Product 


A B 

Final sales value of production (100 x $8.40; 

200 x $4.50) $840 $900 
Further processing cost (280 + 100 x $2; 

160 + 200 x $1.40) $480 $440 
Net realisable value $360 $460 
Joint cost apportionment (360;460) 329 421 
Joint cost per kg $3.29 $2.10 
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Trading results (for common process only) 


Sales $700 
Joint costs $750 

Less closing inventory 

Net realisable value 


A: 20 x $3.29 $66 
B : 50 x $2.10 $105 
_ (171) 
Cost of sales o ($579) 
Profit $121 


Test your understanding 8 


The following is relevant for a production process for Period 1: 


Direct material cost $10,000 
Direct labour cost $5,000 
Overheads $3,000 
Total costs $18,000 


The process produces joint products A and B, which are then sold at the 
prices given below. The output figure represents all of the output from 
the process: 


Product A Product B 
Units of output 2,000 8,000 
Price per unit $5 $2.50 


Required: 


Calculate the cost of sales, and gross profit for products A and B 
assuming: 


(i) joint costs are apportioned by market value 
(ii) joint costs are apportioned by production units. 
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7] Test your understanding 9 


Dee Co produces three liquid pharmaceuticals L1, L2 and L3 from a 
common process. They must be produced and sold together. 


1,000 litres of each of the three products are produced, incurring 
common process costs of $20,000 in total. The selling prices per litre for 
the three products at the end of the common process are: 


Selling price per litre 


L1 $6 
L2 $5 
L3 $8 


Alternatively, all three liquids can be processed further into products 
L1A, L2A and L3A. They also must all be sold together or not at all. The 
selling prices would then be: 


Selling price per litre 


LIA $9 
L2A $7 
L3A $10 


If L1, L2 and L3 are processed further, the following 


Further processing costs 


L1 to L1A $1,000 

L2 to L2A $2,000 

L3 to L3A $2,400 
Required: 


Produce calculations to assess the viability of the common process, 
assuming that 


(i) there is no external market for products L1A, L2A and L3A 
(ii) there is an external market for products L1A, L2A and L3A. 


Further processing decision 


When deciding whether to process a particular product further or to sell after 
split-off only future incremental cash flows should be considered: 


. Any difference in revenue and any extra costs. 


. Joint costs are sunk at this stage and thus not relevant to the decision. 
(Note: if we are considering the viability of the whole process, then the 
joint costs would be relevant). 
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qj Test your understanding 10 


currently processed further. 


Product Weight at 
split-off 
(tonnes) 
X 600 
Y 200 
Z 200 


for the following prices. 
X 
N 
Fd 


A firm makes three joint products, X, Y and Z, at a joint cost of $400,000. 
Joint costs are apportioned on the basis of weight. Products X and Z are 


An opportunity has arisen to sell all three products at the split-off point 


Which of the products, if any, should the firm process further? 


Further Sales 
processing 
costs (variable) 
$000 $000 
800 980 
- 120 
400 600 


$200,000 
$120,000 
$160,000 
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15 Chapter summary 
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MAKE VERSUS BUY AND OTHER 
SHORT-TERM DECISIONS 


MAKE 
VERSUS 
BUY 


Calculation aspects 
Compare incremental costs 
of manufacture versus buy 
Does spare capacity exist? 


Discussion aspects 
Quality 
Skills/competences 
Alternative use of resources 
Social/legal aspects 
Confidentiality 
Scheduling 
Customer reaction 


RELEVANT 
COSTING 


Shut down 


© Are fixed overheads 
avoided? 

e Will staff be made 
redundant or relocated? 

© Include redundancy and 
other closure costs. 


One-off decisions 
© Only include incremental 
cash flows in calculations 
e Discuss wider 
implications — e.g. effect 
on long term sales. 


| 


Joint product processing 
decisions 
e Joint costs are not 
relevant. 
, E, 
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Test your understanding answers 


Test your understanding 1 — Relevant costs 


(a) The salary is a relevant cost of $12,000. Do not be fooled by the 
mention of the fact that it is a fixed cost, it is a cost that is relevant 
to the decision to proceed with the future development of the new 
product. This is an example of a directly attributable fixed cost. 

A directly attributable fixed cost may also be called a product- 
specific fixed cost. 


(b) The $2,500 additional running costs are relevant to the decision to 
purchase the new machine. The $3,000 per month saving in labour 
cost is relevant as it results from the decision to buy a new 
machine. The saving in overhead absorption is not relevant since 
we are not told that the total overhead expenditure will be altered. 


(c) This is not a relevant cost for next month since it will be incurred 
even if the contract is cancelled today. If a decision is being made 
to close the office, this cost cannot be included as a saving to be 
made next month. However, it will be saved in the months after that 
so it will become a relevant cost saving from month 2 onwards. 


(d) This is not a relevant cost of the decision to continue with the 
contract. The $75 is sunk and cannot be recovered even if the 
company does not proceed with the negotiations. 


Test your understanding 2 — Opportunity cost 


100% capacity = 102,000 + 0.85 = 120,000 units 


Spare capacity amounts to 18,000 units. So there is sufficient slack to 
meet the new order. 


Variable costs = $330,000 less $75,000 = $255,000 

Variable cost per unit = $255,000 + 102,000 = $2.50 

Contribution per unit from existing product = $3.25 — $2.50 = 
$0.75 

Contribution per unit from new product = $2.80 — $2.50 = 
$0.30 


Increase in contribution from new product: 

$0.30 x 12,000 units 3,600 
Fall in contribution from existing product: 

$0.75 x (12,000 + 15) x 2 

$0.75 x 1,600 (1,200) 
Net Gain in contribution 2,400 
As fixed costs remain fixed even with an increased 
production, the net increase in profit amounts to $2,400. 
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$ $ 

Material A 1,000 kgs @ $2 — $300 1,700 
(note 1) 1,000 kgs @ $10 10,000 

11,700 
Material B (note 2) 1,000 kgs @$15 15,000 
Material C (note 3) 500 kgs — opportunity cost 8,000 
Material D (note 4) 50 litres @ $50 (2,500) 
Skilled labour (note 5) 1,000 hrs @ $25 25,000 
Semi-skilled labour 500 hrs @ $22.50 11,250 
(note 6) 
Unskilled labour 500 hrs @ $12 (opportunity cost) 6,000 
(note 7) 
Minimum tender price = total of relevant cash flows 74,450 

Notes 


(1) There are 1,000 kgs in stock and these will not be replaced. These 
would otherwise be sold at a net gain of $1,700. This gain is 
therefore foregone as a result of using this material in the contract. 
The other 1,000 kgs are out of stock and therefore the relevant 
cost is the current purchase price of $10 per kg. 


(2) The material is in stock but will be replaced and therefore the 
relevant cost is the current purchase price of $15 per kg. 


(3) The material is in stock and there are two options if this material is 
not used for the contract: 


Option 1 — Sell it for $6,000. 
Option 2 — Use it as a substitute and save $8,000. 


Option 2 is preferable. This is therefore the opportunity cost of 
using it in the contract. 


(4) The material is in stock and will not be replaced. The cost of 
disposing of 50 litres will be saved (@ $50/litre, i.e. $2,500). Saving 
this cost is a relevant benefit. 


(5) The incremental cost of paying for the labour needed. 


(6) 1,500 spare hours have already been paid for as the workforce are 
on annual contracts. The additional cash flow is therefore the extra 
500 hours that are needed at time-and-a-half. 
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(7) For each hour diverted from their normal jobs contribution of $2 will 
be foregone. This together with the cost of paying the workers to do 
the project amounts to a relevant cost of $12 per kg. They would 
not be hired at $20 per hour as this is more expensive. 


(8) Fixed overheads can be ignored as they are not incremental. 


(9) Costs of preparing the tender are all sunk costs and hence must be 
ignored. 


(10) Profit element should be ignored since a minimum contract price is 
being calculated. 


Test your understanding 4 — Relevant costs 


a) c 
The only alternative use for the material held in inventory is to sell it 
for scrap. To use 25 tonnes on the contract is to give up the 
opportunity of selling it for 25 x $150 = $3,750. Z Co must then 
purchase a further 25 tonnes, and assuming this is in the near 
future, it will cost $210 per tonne. Therefore, the contract must be 
charged with 


25 tonnes x $150 $3,750 
25 tonnes x $210 $5,250 


$9,000 
(2) D 
Spare capacity does not exist, but extra employees may be hired, 
therefore the relevant cost is the cost of hiring temporary staff at 
$6.50 per hour, i.e. 100 hours x $6.50 = $650. 
(3) A 


The relevant cost of the semi-skilled labour on the contract is NIL. 
Spare capacity exists, and therefore the relevant cost of the semi- 
skilled labour is $0. 


(4) D 
The asset will not be replaced, but it could now be sold for $2,000. 
If not sold now, it would have no other value. Therefore the 
relevant cost is the opportunity cost now, i.e. $2,000. 

(5) B 
Statement 2 is not correct: materials can have an alternative use 
that can exceed their value in the project being considered. 


Statement 5 is not correct either: notional costs are used to make 
cost estimates more realistic; however, they are not real cash flows 
and are not considered to be relevant. 
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7] Test your understanding 5 — Make vs buy 
Annual internal processing costs 

Hardware and software $320 
Hardware/software annual maintenance $750 

Accounting stationery $500 

Part time accounts clerk $6,000 

Total 7,570 

Annual outsourcing costs 

Processing of invoices/credit notes $2,500 5,000 x $0.50 
Processing of cheque payments 2,000 4,000 x $0.50 
Reconciling supplier accounts 3,600 150 x $2 x 12 
Total 8,100 


It would not be cost effective to outsource the accounting activities. The 
present costs of $7,570 would rise to $8,100 pa. 


Qualitative factors include: 


. predicted volumes — higher volumes will make outsourcing more 
expensive 


. the quality of supply — will the external supplier make more errors? 


. security of information. 


7] Test your understanding 6 — Make Or Buy with a limiting factor 


The following method could be adopted in this example: 


(1) The saving per unit of each product is calculated. Saving = 
Purchases price — VC to make. 


(2) Divide this by the amount of scarce resource (a.k.a. limiting factor) 
each product uses. This gives the saving per unit of limiting factor 
(LF). 

(3) Rank. The higher the saving per unit of LF the greater the priority 
to make that should be given to the product. 


(4) Once the priorities have been decided, the scarce resource is 
allocated to the products in the order of the priorities until it is fully 
used up. 


(5) Any products with unsatisfied demand can be satisfied by buying 
from the external source. 
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Steps: 


(1) 


(2) 


(3) 


(4) 


Calculate saving = Purchases price — VC to make: 

L M N P 
External purchase price $57 $55 $54 $50 
Variable costs to make $45 $40 $30 $20 
Saving $12 $15 $24 $30 
Calculate the saving per unit of limiting factor/scarce resource: 

L M N P 
Saving $12 $15 $24 $30 


Scarce resource 

(machine hours) per unit 3hours 5hours 4hours 6 hours 
Saving per unit of the 

scarce resource $4 $3 $6 $5 


Rank 


Saving per unit of the scarce 
resource $4 $3 $6 $5 


Rank: product to make in priority 3 4 1 2 
Allocate scarce resource of 24,000 machine hours to production 


Make all Ns (1,500 units). This will use up 1,500 x 4 hours = 6,000 
hours. 


Then, make all Ps (1,500 units). This will use up 1,500 x 6 hours = 
9,000 hours. The cumulative total is 6,000 + 9,000 = 15,000 hours. 


Then, make all Ls (1,500 units). This will use up 1,500 x 3 hours = 
4,500 hours. The cumulative total is 15,000 + 4,500 = 19,500 
hours. 


This leaves (24,000 — 19,500) = 4,500 hours, in which to make 


4,500 3 
>= 900 units of Product M 
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(5) Unsatisfied demand = 1,500 Ms — 900 Ms = 600 Ms. These will 
have to be bought externally. 
L M N P 
Variable production cost $45 $40 $30 $20 
External cost $57 $55 $54 $50 
Incremental cost $12 $15 $24 $30 
Hours per unit +3 +5 +4 +6 
Incremental cost per hour $4 $3 $6 $5 
Cheapest per hour 2nd 1st 4th 3rd 


The analysis shows that it is actually cheaper to try and make ALL 
the components within the factory. 


Hours required to make 1,500 units of each component: 
(1,500 x 3) + (1,500 x 5) + (1,500 x 4) + (1,500 x 6) = 27,000 hours 


The company only has 24,000 hours available. So, 3,000 hours of 
work must be sub-contracted. The CHEAPEST component per 
hour must be bought externally. This is component M. 


3,000 hours of time on M equates to 3,000 + 5 = 600 units of M. 


7] Test your understanding 7 


(a) First of all we must restate the figures so that they present the 
situation in its true light. Only relevant cash flows should be 
considered. This will enable each department to be readily 
evaluated on its locally controllable performance. 


Department 1 2 3 Total 
Sales volume (units) 5,000 6,000 2,000 13,000 
Sales value ($) 150,000 240,000 24,000 414,000 
Cost of sales: ($) 

Direct material 75,000 150,000 10,000 235,000 
Direct labour (note 1) 4,846 5,815 1,939 12,600 
Prodn overhead (note 2) 3,000 3,000 1,500 7,500 
Expenses (note 3) 9,000 9,000 6,000 24,000 
Contribution ($) 58,154 72,185 4,561 134,900 
Other costs ($): 

Labour (note 4) (50,400) 
Overhead (note 5) (7,500) 
Expenses (note 6) (16,000) 
Net profit 61,000 
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Notes: 


(1) 80% of the labour cost is fixed and is therefore excluded from 
the contribution calculation. The remaining 20% has been 
allocated on the basis of sales volume. 


(2) Only 50% of the production overheads can be directly 
allocated to the departments. This has been allocated in the 
ratio 2:2:1. 


(3) Only 60% of the expenses can be directly traced to the 
departments. This has been allocated in the ratio 3:3:2. 


(4) Fixed cost of labour is 80%. 


(5) This is the remaining 50% of overheads that can't be 
allocated to departments. 


(6) This is the remaining 40% of expenses that can't be allocated 
to departments. 


Conclusion 
From the restated figures department 3 should be kept open since: 


— The department is making a contribution of $4,561 to the 
overall profit of the business. 


— The apparent loss arises purely from inappropriate 
apportionment of overheads and expenses. 


- If the department were closed: 


- here would be a loss of $4,561 contribution to the 
business and 


— on the assumption there would be no further saving on 
ixed costs, the profit would be reduced to $56,439. 


(b) Consideration must be given to the following factors which may be 
non-quantifiable at present: 


- Redundancy costs or costs relating to the disposal of 
equipment if department 3 is closed. 


— The possible loss of business due to products from 
department 3 being unavailable to customers who buy from 
other departments at the same time. 


— The reorganisation costs that may arise from the closure of 
department 3. 


— Additional benefits of closure of department 3 such as labour 
and machinery being used to generate contribution elsewhere 
in the business. 
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qj Test your understanding 8 


(a) Market value basis 
Product Product Total 


A B 
Sales value $10,000 $20,000 $30,000 
Joint costs apportioned (W1) $6,000 $12,000 $18,000 
Gross profit $4,000 $8,000 $12,000 


Working: 


_ 10,000 7 
Joint costs allocated to Product A = 30,000 $18,000 = $6,000 


Joint costs allocated to Prod tB = 20000 518,000 = $12,000 
oint costs allocated to Produc = 30,000 ,000 = $12, 


(b) Production units basis 
Product Product Total 


A B 

Sales value $10,000 $20,000 $30,000 
Joint costs apportioned (W1) $3,600 $14,400 $18,000 
Gross profit $6,400 $5,600 $12,000 

Working: 

Total output units = 2,000 + 8,000 = 10,000 

Joint ts allocated to Product A = 2000 $18,000 = $3,600 

joint costs allocated to Product = 70,000 ,000 = $3, 


8,000 
Joint costs allocated to Product B = 70.000 $18,000 = $14,400 
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(i) 


If there is no external market for products L1A, L2A and L3A, 
we can only sell post separation, without further processing. 


Assuming that all output can be sold at the prices given: 


278 


Quantity Selling price per litre 


Total revenue 


Total cost of common process = $20,000. 


viable. 
(ii) 
Quantity Selling price per litre 


L1A 1,000 litres $9 $9,000 
L2A 1,000 litres $7 $7,000 
L3A 1,000 litres $10 $10,000 
Total revenue $26,000 
Common costs $(20,000) 
Further costs $(5,400) 
Net revenue after further processing $600 


Based on this analysis, further processing and selling is financially 


viable. 


L1 1,000 litres $6 $6,000 
L2 1,000 litres $5 $5,000 
L3 1,000 litres $8 $8,000 


Loss = $1,000 and therefore the common process is not financially 


If there is an external market for products L1A, L2A and L3A: 


Sales Revenue 


$19,000 


Sales Revenue 


Test your understanding 10 


The pre-separation (i.e. “joint”) costs are not incremental and so can be 
ignored. The only incremental cash flows are as follows: 


Product x Y Z 
$000 $000 $000 
Additional revenue from further processing 780 n/a 440 
Additional costs from further processing 800 n/a 400 
Benefit/(cost) of further processing (20) 40 


Thus only Z should be processed further. 
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Chapter learning objectives 


Upon completion of this chapter you will be able to: 


. Suggest research techniques to reduce uncertainty 
e.g. focus groups, market research. 


. Explain the use of simulation, expected values and 
sensitivity. 


. Apply expected values and sensitivity to decision-making 
problems. 


. Apply the techniques of maximax, maximin, and minimax 
regret to decision-making problems including the production 
of profit tables. 


. Interpret a decision tree and use it to solve a multi-stage 
decision problem. 


. Calculate the value of perfect and imperfect information. 
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RISK AND UNCERTAINTY 


RESEARCH MODELLING 


TECHNIQUES 


TECHNIQUES 


REDUCING UNCERTAINTY Expected values 
Sensitivity 


Maximax, maximin, 
minimax regret 
Decision Trees 


1 Introduction 


All businesses face risk. Risk is the variability of possible returns. 


Risk management is important in a business. It is the process of understanding 
and managing the risks that an organisation is inevitably subject to. 


Distinction between risk and uncertainty 


Risk: there are a number of possible outcomes and the probability of each 
outcome is known. 


For example, based on past experience of digging for oil in a particular area, an 
oil company may estimate that they have a 60% chance of finding oil, and a 
40% chance of not finding oil. 


Uncertainty: there are a number of possible outcomes but the probability of 
each outcome is not known. 


For example, the same oil company may dig for oil in a previously unexplored 
area. The company knows that it is possible for them to either find or not find oil 
but it does not know the probabilities of each of these outcomes. 
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Market research is an important means of assessing and reducing 
uncertainty. For example, about the likely responses of customers to 
new products, new advertising campaigns and price changes. 


A number of research techniques are available: 

. Focus Groups 

. Desk research (secondary research). 

. Field research (primary research). This includes: 
- motivational and 
- measurement research. 

Each method will be reviewed in turn. 


Focus groups 


Focus groups are a common market research tool involving small 
groups (typically eight to ten people) selected from the broader 
population. The group is interviewed through facilitator-led discussions 
in an informal environment in order to gather their opinions and 
reactions to a particular subject. 


For example, a supermarket may use a focus group before a product 
launch decision is made, in order to gather opinions on a new range of 
pizzas. 

Problems with focus groups 

. Results are qualitative. 


. The small sample size means that results may not be 
representative. 


. Individuals may feel under pressure to agree with other members 
or to give a 'right' answer. 


. Their cost and logistical complexity is frequently cited as a barrier, 
especially for smaller companies. On-line focus groups are 
becoming more popular and help to address this issue. 


Desk research 
. The information is collected from secondary sources. 


. It obtains existing data by studying published and other available 
sources of information. For example, press articles, published 
accounts, census information. 


. It can often eliminate the need for extensive field work. 
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Factors to consider when using desk research 


. It may not be exactly what the researcher wants and may not be 
totally up to date or accurate. 


. However, it is quicker and cheaper than field research. 


There are three main types of information that can be collected by desk 


research: | 


. Economic intelligence can be defined as information relating to the 
economic environment within which a company operates. It is 
concerned with such factors as gross national product (GNP), | 
investment, expenditure, population, employment, productivity and | 
trade. It provides an organisation with a picture of past and future 
trends in the environment and with an indication of the company’s | 
position in the economy as a whole. A great deal of information is 
freely available in this area from sources such as government 
ministries, the nationalised industries, universities and 
organisations such as the OECD. 


. Market intelligence is information about a company’s present or 
possible future markets. Such information will be both commercial 
and technical, for example, the level of sales of competitors’ 
products recorded by the Business Monitor or Census of 
Production; the product range offered by existing or potential | 
competitors; the number of outlets forming the distribution network | 
for a company’s products; the structure of that network by size, 
location and relation to the end user; and the best overseas 
markets for a company. 


. Internal company data is perhaps the most neglected source of 
marketing information. Companies tend to record their sales 
information for accountancy purposes or for the management of 
the sales force. Conversely, many companies, especially blue- | 
chips and public services, can often be seen to produce reams of | 
data for no apparent reason, or because 'we always have done’. | 
Rarely is the information collected in a form in which it can readily | 
be used by marketing management. | 


Field research 
. Information is collected from primary sources by direct contact with | 


a targeted group. | 


. Although it is more expensive and time consuming than desk 
research the results should be more accurate, relevant and up to | 
date. 


. There are two types of field research: 
— motivational research 
— | measurement research. 


Motivational research — the objective is to understand factors that 
influence why consumers do or do not buy particular products. 
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Some of the more common techniques in motivational research are: 


. Depth interviewing — undertaken at length by a trained person who 
is able to appreciate conscious and unconscious associations and 
motivations and their significance. 


. Group interviewing — where between six and ten people are asked 
to consider the relevant subject (object) under trained supervision. 


. Word association testing — on being given a word by the 
interviewer, the first word that comes into the mind of the person 
being tested is noted. 


. Triad testing — where people are asked which out of a given three 
items they prefer. If the three are brands of a given type of product 
(or three similar types), replies may show a great deal about which 
features of a product most influence the buying decision. 


Measurement research — the objective here is to build on the 
motivation research by trying to quantify the issues involved. 


. Sample surveys are used to find out how many people buy the 
product, what quantity each type of buyer purchases, and where 
and when the product is bought. 


. This sort of information can also be collected in retail environments 
at the point of sale, for example, through the use of loyalty cards. 


It is also possible (less accurately) to assess roughly the importance of 
some reasons for buying or not buying a product. The main types of 
measurement are: 


Random sampling — where each person in the target population has an 
equal chance of being selected. Such samples are more likely to be 
representative, making predictions more reliable. However, the 
technique may be unfeasible in practice. 


Quota sampling — where samples are designed to be representative 
with respect to pre-selected criteria. 


. For example, if the target population is 55% women and 45% men, 
then a sample of 200 people could be structured so 110 women 
and 90 men are asked, rather than simply asking 200 people and 
leaving it up to chance whether or not the gender mix is typical. 


. The main disadvantage of quota sampling is that samples may still 


be biased for non-selected criteria. 
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Panelling — where the sample is kept for subsequent investigations, so 
trends are easier to spot. 


Surveying by post — the mail shot method. Unfortunately the sample 
becomes self-selecting and so may be biased. 


Observation — e.g. through the use of cameras within supermarkets to 
examine how long customers spend on reading the nutritional 
information on food packaging. 


2 Other methods of dealing with risk and uncertainty 


In addition to the research techniques discussed, the following methods can be 
used to address risk or uncertainty. 


. Sensitivity analysis 

. Simulation 

. Expected values 

. Maximax, maximin and minimax regret 
. Decision Trees. 

Each method will be reviewed in turn. 


LO] 3 Sensitivity analysis 


Sensitivity analysis takes each uncertain factor in turn, and calculates the 
change that would be necessary in that factor before the original decision is 
reversed. Typically, it involves posing 'what-if' questions. 


By using this technique it is possible to establish which estimates (variables) are 
more critical than others in affecting a decision. 


The process is as follows: 
. Best estimates for variables are made and a decision arrived at. 


. Each of the variables is analysed in turn to see how much the original 
estimate can change before the original decision is reversed. For example, 
it may be that the estimated selling price can fall by 5% before the original 
decision to accept a project is reversed. 


. Estimates for each variable can then be reconsidered to assess the 
likelihood of the estimate being wrong. For example, what is the chance of 
the selling price falling by more than 5%? 


. The maximum possible change is often expressed as a percentage. 
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A manager is considering a make v buy decision based on the following 


estimates: 
If made If buy in and 
in-house re-badge 
$ $ 
Variable production costs 10 2 
External purchase costs - 6 
Ultimate selling price 15 14 


You are required to assess the sensitivity of the decision to the external 
purchase price. 


Solution 
Step 1: What is the original decision? 


Comparing contribution figures, the product should be bought in and 


rebadged: 
If made If buy in and 
in-house re-badge 
$ $ 
Contribution 5 6 


Step 2: Calculate the sensitivity (to the external purchase price) 


For indifference, the contribution from outsourcing needs to fall to 

$5 per unit. Thus the external purchase price only needs to increase by 
$1 per unit (or $1/$6 = 17%). If the external purchase price rose by 
more than 17% the original decision would be reversed. 


Strengths of sensitivity analysis 


. There is no complicated theory to understand. 


. Information will be presented to management in a form which facilitates 
subjective judgement to decide the likelihood of the various possible 
outcomes considered. 


. It identifies areas which are crucial to the success of the project. If the 
project is chosen, those areas can be carefully monitored. 
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Weaknesses of sensitivity analysis 


. It assumes that changes to variables can be made independently, 
e.g. material prices will change independently of other variables. 
Simulation allows us to change more than one variable at a time. 


. It only identifies how far a variable needs to change; it does not look at the 
probability of such a change. 


. It provides information on the basis of which decisions can be made but it 
does not point to the correct decision directly. 


4 Simulation 


Simulation is a modelling technique that shows the effect of more than one 
variable changing at the same time. 


It is often used in capital investment appraisal. 


The Monte Carlo simulation method uses random numbers and probability 
statistics. It can include all random events that might affect the success or 
failure of a proposed project — for example, changes in material prices, labour 
rates, market size, selling price, investment costs or inflation. 


The model identifies key variables in a decision: costs and revenues, say. 
Random numbers are then assigned to each variable in a proportion in 
accordance with the underlying probability distribution. For example, if the most 
likely outcomes are thought to have a 50% probability, optimistic outcomes a 
30% probability and pessimistic outcomes a 20% probability, random numbers, 
representing those attributes, can be assigned to costs and revenues in those 
proportions. 


A powerful computer is then used to repeat the decision many times and give 
management a view of the likely range and level of outcomes. Depending on 
the management's attitude to risk, a more informed decision can be taken. 


This helps to model what is essentially a one-off decision using many possible 
repetitions. It is only of any real value, however, if the underlying probability 
distribution can be estimated with some degree of confidence. 
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The MP Organisation is an independent film production company. It has 
a number of potential films that it is considering producing, one of which 
is the subject of a management meeting next week. The film which has 
been code named CA45 is a thriller based on a novel by a well- 
respected author. 


The expected revenues from the film have been estimated as follows: 
there is a 30% chance it may generate total sales of $254,000; 50% 
chance sales may reach $318,000 and 20% chance they may reach 
$382,000. 


Expected costs (advertising, promotion and marketing) have also been 
estimated as follows: there is a 20% chance they will reach 
approximately $248,000; 60% chance they may get to $260,000 and 
20% chance of totalling $272,000. 


In a Monte Carlo simulation, these revenues and costs could have 
random numbers assigned to them: 


Sales revenue Probability Assign random numbers 
(assume integers) 
$254,000 0.30 00-29 
$318,000 0.50 30-79 
$382,000 0.20 80-99 
Costs 
$248,000 0.20 00-19 
$260,000 0.60 20-79 
$272,000 0.20 80-99 


A computer could generate 20-digit random numbers such as 
98125602386617556398. These would then be matched to the random 
numbers assigned to each probability and values assigned to 'Sales 
Revenues' and 'Costs' based on this. The random numbers generated 
give 5 possible outcomes in our example: 


Random Sales revenue in Random Costs in Profit 


number $000 number $000 
98 382 12 248 134 
56 318 02 248 70 
38 318 66 260 58 
17 254 55 260 (6) 
63 318 98 272 48 
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[Note: The illustration below is only here to show how a simulation 
works. You only need to be able to explain how one works, in the exam 
— not use one.] 


A business is choosing between two projects, project A and project B. 
It uses simulation to generate a distribution of profits for each project. 


A 

Number of PROJECT A 

times profit 
occurs, i.e. 
frequency 


PROJECT B 


1 
1 
1 
1 
1 
4 > 
Mean Mean Profit ($) 
B 


Required: 


Which project should the business invest in? 
Solution 


Project B has a higher average profit but is also more risky (more variability 
of possible profits). 

However, if the business would prefer to minimise its exposure to risk, it 
would take on project A. This has a lower risk but also a lower average 
return. 


Project A has a lower average profit but is also less risky (less variability 
of possible profits). 

There is no correct answer. All simulation will do is give the business the 
above results. It will not tell the business which is the better project. 


If the business is willing to take on risk, they may prefer project B since it 
has the higher average return. 
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There are major drawbacks of simulation: 


. It is not a technique for making a decision, only for obtaining more 
information about the possible outcomes. 


. Models can become extremely complex. 


. The time and costs involved in their construction can be more than is 
gained from the improved decisions. 


. Probability distributions may be difficult to formulate. 


Simulation for a chain of betting shops would be particularly useful on an 
operational level for analysing the possible implications of a single 
event, such as a major horse race or football match: 


. Possible outcomes are easy to identify (e.g. win, lose, draw, 2—1, 
3-0, etc.) 

. Quoted odds can help estimate probabilities 

. The outcomes of the simulation could be used to assess impact on 


cash flow, whether bets should be laid off with other betting agents 
to reduces risk, etc. 


Simulation could also be used for wider strategic analysis such as for 
assessing the possibility and implications of stricter anti-gambling 
legislation. 


5 Expected values (EVs) 


An expected value is a weighted average of all possible outcomes. It calculates 
the average return that will be made if a decision is repeated again and again. 
In other words, it is obtained by multiplying the value of each possible outcome 
(x), by the probability of that outcome (p), and summing the results. 


The formula for the expected value is EV = Zpx 
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An organisation is considering launching a new product. It will do so if 
the expected value of the total revenue is in excess of $1,000. It is 
decided to set the selling price at $10. After some investigation a 
number of probabilities for different levels of sales revenue are 
predicted; these are shown in the following table: 


Units sold Revenue Probability Pay-off 
$ $ 
80 800 0.15 120 
100 1,000 0.50 500 
120 1,200 0.35 420 
1.00 EV = 1,040 


The expected sales revenue at a selling price of $10 per unit is $1,040, 
that is [800 x 0.15] + [1,000 x 0.50] + [1,200 x 0.35]. In preparing 
forecasts and making decisions management may proceed on the 
assumption that it can expect sales revenue of $1,040 if it sets a selling 
price of $10 per unit. The actual outcome of adopting this selling price 
may be sales revenue that is higher or lower than $1,040. And $1,040 is 
not even the most likely outcome; the most likely outcome is $1,000, 
since this has the highest probability. 


Since the expected value shows the long run average outcome of a decision 
which is repeated time and time again, it is a useful decision rule for a risk 
neutral decision maker. This is because a risk neutral investor neither seeks 
risk or avoids it; they are happy to accept an average outcome. 

Advantages and disadvantages of EVs 

Advantages: 


. Takes uncertainty into account by considering the probability of each 
possible outcome and using this information to calculate an expected 
value. 


. The information is reduced to a single number resulting in easier 
decisions. 


. Calculations are relatively simple. 
Disadvantages: 
. The probabilities used are usually very subjective. 


. The EV is merely a weighted average and therefore has little meaning for 
a one-off project. 


. The EV gives no indication of the dispersion of possible outcomes about 
the EV, i.e. the risk, so it gives a risk neutral decision. 


. The EV may not correspond to any of the actual possible outcomes. 
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Pay-off tables 


A profit table (pay-off table) can be a useful way to represent and analyse a 
scenario where there is a range of possible outcomes and a variety of possible 
responses. A pay-off table simply illustrates all possible profits/losses. 


Fel 


Geoffrey Ramsbottom runs a kitchen that provides food for various 
canteens throughout a large organisation. A particular salad is sold to 
the canteen for $10 and costs $8 to prepare. Therefore, the contribution 
per salad is $2. 


Based upon past demands, it is expected that, during the 250-day 
working year, the canteens will require the following daily quantities: 


On 25 days of the year 40 salads 
On 50 days of the year 50 salads 
On 100 days of the year 60 salads 
On 75 days 70 salads 


Total 250 days 


The kitchen must prepare the salad in batches of 10 meals. Its staff has 
asked you to help them decide how many salads it should supply for 
each day of the forthcoming year. 


Solution 


Constructing a pay-off table: 


. With pay-off tables it is common to put the decision variable across 
the top of the payoff table (i.e. columns) and the risk variable down 
the side (rows). 


. If 40 salads will be required on 25 days of a 250-day year, the 
probability that demand = 40 salads is: 


P(Demand of 40) = 25 days + 250 days 
P(Demand of 40) = 0.1 


. Likewise, P(Demand of 50) = 0.20; P(Demand of 60 = 0.4) and P 
(Demand of 70 = 0.30). 


. Now let's look at the different values of profit or losses depending 
on how many salads are supplied and sold. For example, if we 
supply 40 salads and all are sold, our profits amount to 40 x $2 
= 80. 


. If however we supply 50 salads but only 40 are sold, our profits will 
amount to 40 x $2 — (10 unsold salads x $8 unit cost) = 0. 
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We can now continue this process to construct a pay-off table as follows: 
Daily supply 
Probability 40 50 60s 70 
salads salads salads salads 
40 0.10 $80 $0 ($80) ($160) 
salads 
Daily 50 0.20 $80 $100 $20 ($60) 
demand salads 
60 0.40 $80 $100 $120 $40 
salads 
70 0.30 $80 $100 $120 $140 
salads 


6 Maximax, maximin and minimax regret 


When probabilities are not available, there are still tools available for 
incorporating uncertainty into decision making. 


The maximax rule involves selecting the alternative that maximises the 
maximum pay-off achievable. 


This approach would be suitable for an optimist, or 'risk-seeking' investor, who 
seeks to achieve the best results if the best happens. 


e.g] 


Following up from the pay-off table example, Geoffrey Ramsbottom's 
table looks as follows: 


Daily supply 
Probability 40 50 60s 70 
salads salads salads salads 
40 0.10 $80 $0 ($80) ($160) 
salads 
Daily 50 0.20 $80 $100 $20 ($60) 
demand salads 
60 0.40 $80 $100 $120 $40 
salads 
70 0.30 $80 $100 $120 $140 
salads 


The manager who employs the maximax criterion is assuming that 
whatever action is taken, the best will happen; they are a risk-taker. How 
many salads will he decide to supply? 


Solution 


Here, the highest maximum possible pay-off is $140. We should 
therefore decide to supply 70 salads a day. 
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7] Test your understanding 1 — Applying maximax 


A company is choosing which of three new products to make (A, B or C) 
and has calculated likely pay-offs under three possible scenarios (I, II 
or Ill), giving the following pay-off table. 


Profit (loss) Product chosen 
Scenario A B c 
| 20 80 10 
Il 40 70 100 
Ul 50 (70) 40 
Required: 


Using maximax, which product would be chosen? 


The maximin rule involves selecting the alternative that maximises the minimum 
pay-off achievable. 


The investor would look at the worst possible outcome at each supply level, 
then selects the highest one of these. The decision maker therefore chooses 
the outcome which is guaranteed to minimise their losses. In the process, they 
lose out on the opportunity of making big profits. 


This approach would be appropriate for a risk-averse pessimist who seeks to 
achieve the best results if the worst happens. 


7] Test your understanding 2 — Applying maximin 


Required: 


Using the information from the previous TYU apply the maximin rule to 
decide which product should be made. 
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Following up from the pay-off table example, Geoffrey Ramsbottom's 
table looks as follows: 


Daily supply 
Probability 40 50 60s 70 
salads salads salads salads 
40 0.10 $80 $0 ($80) ($160) 
salads 
Daily 50 0.20 $80 $100 $20 ($60) 
demand salads 
60 0.40 $80 $100 $120 $40 
salads 
70 0.30 $80 $100 $120 $140 
salads 


How many salads should Geoffrey supply, using the Maximin rule? 


Solution 

If we decide to supply 40 salads, the minimum pay-off is $80. 

If we decide to supply 50 salads, the minimum pay-off is $0. 

If we decide to supply 60 salads, the minimum pay-off is ($80). 
If we decide to supply 70 salads, the minimum pay-off is ($160). 


The highest minimum payoff arises from supplying 40 salads. 


LO} The Minimax Regret rule 


The minimax regret strategy is the one that minimises the maximum regret. 
Essentially, this is the technique for a ‘sore loser’ who does not wish to make 
the wrong decision. 


‘Regret’ in this context is defined as the opportunity loss through having made 
the wrong decision. 
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Following up from the pay-off table example, Geoffrey Ramsbottom's 
table looks as follows: 


Daily supply 
Probability 40 50 60s 70 
salads salads salads_ salads 
40 0.10 $80 $0 ($80) ($160) 
salads 
Daily 50 0.20 $80 $100 $20 ($60) 
demand salads 
60 0.40 $80 $100 $120 $40 
salads 
70 0.30 $80 $100 $120 $140 
salads 


How many salads should Geoffrey decide to supply if the minimax regret 
rule is applied? 


Solution 


If the minimax regret rule is applied to decide how many salads should 
be made each day, Geoffrey needs to calculate the 'regrets'. This means 
Geoffrey needs to find the biggest pay-off for each demand row, then 
subtract all other numbers in this row from the largest number. 


For example, if the demand is 40 salads, Geoffrey will make a maximum 
profit of $80 if they all sell. If Geoffrey had decided to supply 50 salads, 
he would achieve a nil profit. The difference, or 'regret' between that nil 
profit and the maximum of $80 achievable for that row is $80. 


Regrets can be tabulated as follows: 


Daily supply 

40 50 60s 70 
salads salads salads salads 
Daily 40 salads $0 $80 $160 $240 
demand 50 salads $20 $0 $80 $160 
60 salads $40 $20 $0 $80 
70 salads $60 $40 $20 $0 
Maximum regret $60 $80 $160 $240 


The lowest figure for maximum regret ($60) occurs when 40 salads are 
supplied. This is therefore the optimal strategy for someone following the 
maximum regret strategy. 
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7 Decision trees 


A decision tree is a diagrammatic representation of a multi-decision problem, 
where all possible courses of action are represented, and every possible 
outcome of each course of action is shown. 


Decision trees should be used where a problem involves a series of decisions 
being made and several outcomes arise during the decision-making process. 
Decision trees force the decision maker to consider the logical sequence of 
events. A complex problem is broken down into smaller, easier to handle 
sections. 


The financial outcomes and probabilities are shown separately, and the decision 
tree is ‘rolled back’ by calculating expected values and making decisions. 


Note: You will not be required to prepare a decision tree diagram in the exam, 
but you may be asked to interpret one. 


Step 1: Draw the tree from left to right, showing appropriate decisions and 
events/outcomes. (Note: this step will be completed for you already in the 
exam). 


Some common symbols can be used: a square is used to represent a decision 
point (i.e. where a choice between different courses of action must be taken. 

A circle is used to represent a chance point. The branches coming away from a 
circle with have probabilities attached to them. All probabilities should add up 
to't". 

Label the tree and relevant cash inflows/outflows and probabilities associated 
with outcomes. 

Step 2: Evaluate the tree from right to left carrying out these two actions: 

(a) Calculate an EV at each chance point. 

(b) Choose the best option at each decision point. 


Step 3: Recommend a course of action to management. 
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A university is trying to decide whether or not to advertise a new post- 
graduate degree programme. 


The number of students starting the programme is dependent on 
economic conditions: 


. If conditions are poor it is expected that the programme will attract 
40 students without advertising. There is a 60% chance that 
economic conditions will be poor. 


. If economic conditions are good it is expected that the programme 
will attract only 20 students without advertising. There is a 40% 
chance that economic conditions will be good. 


If the programme is advertised and economic conditions are poor, there 
is a 65% chance that the advertising will stimulate further demand and 
student numbers will increase to 50. If economic conditions are good 
there is a 25% chance the advertising will stimulate further demand and 
numbers will increase to 25 students. 


The profit expected, before deducting the cost of advertising of $15,000, 
at different levels of student numbers are as follows: 


Number of students Profit in $ 
15 (10,000) 
20 15,000 
25 40,000 
30 65,000 
35 90,000 
40 115,000 
45 140,000 
50 165,000 

Required: 


Demonstrate, using a decision tree, whether the programme should be 
advertised. 
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Solution 


Step 1: Draw the tree from left to right. A square is used to represent a 
decision point (i.e. whether to advertise the programme, or not 
advertise). 


For both options, a circle is used to represent a chance point — a poor 
economic environment, or a good economic environment. 


Label the tree and relevant cash inflows/outflows and probabilities 
associated with outcomes: 


No Increase 40 students 
35% $100,000 


Increase 


65% 50 students 


Advertise $150,000 
No Increase 


% 
BP 20 students 


$o 


Increase 
25% 


25 students 
Dii $25,000 
Advertise 


4o students 
$115,000 


Good 
40% 20 students 
$15,000 


Note: The advertising costs have been deducted where relevant in 
arriving at the figures used on the tree. 


For example, the gain for the top right outcome for 40 students = 
115,000 — 15,000 = 100,000 


Step 2: Evaluate the tree from right to left carrying out these two 
actions: 


(a) Calculate an Expected Value at each outcome point. Working from 
top to bottom, we can calculate the EVs as follows: 
EV (Outcome Point A) = (35% x $100,000) + (65% x $150,000) = 
$132,500 
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EV (Outcome Point B) = (75% x $0) + (25% x $25,000) = $6,250 
EV (Outcome Point C) = (60% x $115,000) + (40% x $15,000) = 
$75,000 

EV (Outcome Point D) = (60% x $132,500) + (40% x $6,250) = 
$82,000 


(b) Choose the best option at each decision point and recommend a 
course of action to management. 


At the first (and only) decision point in our tree (‘E’), we should 
choose the option to advertise as EV (‘D’) is $82,000 and EV (‘C’) 
is $75,000. 


LT Test your understanding 3 — The ‘Duke of York’ cinema 


The 'Duke of York' is an independent cinema in Brightville. It is 
considering whether or not to hire a movie to show in its cinema for one 
week. If the management decides to hire the movie, it will be screened 
20 times during the week. The cost of hiring the movie for the week is 
$70,000. 


You work as the cinema's accountant, and you have been asked to 
evaluate the financial effects of the decision to hire the movie. You have 
made the following estimates: 


(1) Customers 


The entrance fee for every customer is $10. The number of 
customers watching the movie at each screening is uncertain, but 
has been estimated as follows: there is a 50% probability 200 
customers will attend the screening; a 30% probability 250 
customers will attend, and 20% probability 150 customers will 
come. 


(2) Customer contribution for each sale of refreshments 


The average contribution per customer earned from the sale of 
refreshments is also uncertain but has been estimated as follows: 


Probability $ average contribution per 
customer 
40% probability $10 per customer 
25% probability $12 per customer 
35% probability $8 per customer 


Required: 


Prepare a decision tree to show the total contributions which could be 
generated from the above scenario. Based on the expected values, 
determine if the movie should be hired. 
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8 The value of perfect information 


In many questions the decision makers receive a forecast of a future outcome 
(for example a market research group may predict the forthcoming demand for 
a product). This forecast may turn out to be correct or incorrect. The question 
often requires the candidate to calculate the value of the forecast. 


Perfect information The forecast of the future outcome is always a correct 
prediction. If a firm can obtain a 100% accurate prediction they will always be 
able to undertake the most beneficial course of action for that prediction. 


Imperfect information The forecast is usually correct, but can be incorrect. 
Imperfect information is not as valuable as perfect information. 


The value of information (either perfect or imperfect) may be calculated as 


follows: 


Expected profit (outcome) WITH the information LESS Expected profit 


(outcome) WITHOUT the information 


z 


production levels on a daily basis. 


Solution 
Xx P 
Supply = demand Pay off Probability 
40 $80 0.1 
50 $100 0.2 
60 $120 0.4 
70 $140 0.3 


E.V. with perfect information 
E.V. without perfect information (Working 1) 


Value of perfect information 


Continuing from the scenario in Illustration 5 earlier, a new ordering 
system is being considered, whereby customers must order their salad 
online the day before. With this new system Mr Ramsbottom will know 
for certain the daily demand 24 hours in advance. He can adjust 


How much is this new system worth to Mr Ramsbottom? 


118 
= $118 
= $90 


$28 per day 
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Working 1: 
According to the pay-off table from Illustration 5, the Expected Value of 
Profits if 40 salads are supplied can be calculated as (0.10 x $80) + 
(0.20 x $80) + (0.40 x $80) + (0.30 x $80) = $80. 
Likewise: 
EV ('50 salads daily supply’) = ($0 x 10%) = $0 
+ ($100 x 20%) = $20 
+ ($100 x 40%) = $40 
+ ($100 x 30%) = $30 
$90 
EV (‘60 salads daily supply’) = (— $80 x 10%) = ($8) 
+ ($20 x 20%) = $4 
+ ($120 x 40%) = $48 
+ ($120 x 30%) = $36 
$80 
EV (‘70 salads daily supply’) = (- $160 x 10%) = ($16) 
+ (- $60 x 20%) = ($12) 
+ ($40 x 40%) = $16 
+ ($140 x 30%) = $42 
$30 
Profits are therefore maximised at 50 salads and amount to $90. 


9 The value of imperfect information 


Perfect information is only rarely accessible. In fact, information sources such 
as market research or industry experts are usually subject to error. Market 
research findings, for example, are likely to be reasonably accurate — but they 
can still be wrong. 


Therefore, our analysis must extend to deal with imperfect information. The 
question is as follows: how much would it be worth paying for such 
imperfect information, given that we are aware of how right or wrong it is likely 
to be? 


KAPLAN PUBLISHING 301 


Risk and uncertainty 


302 


Fel 


(a) 


(b) 


You have the mineral rights to a piece of land that you believe may 
have oil underground. There is only a 10% chance that you will 
strike oil if you drill, but the profit is $200,000. 


It costs $10,000 to drill. The alternative is not to drill at all, in which 
case your profit is zero. 


Should you drill? Draw a decision tree to represent your problem. 


Before you drill, you may consult a geologist who can assess the 
promise of the piece of land. She can tell you whether the 
prospects are good or poor, but she is not a perfect predictor. If 
there is oil, the probability that she will say there are good 
prospects is 95%. If there is no oil, the probability that she will say 
prospects are poor is 85%. 


Draw a decision tree and calculate the value of imperfect 
information for this geologist. If the geologist charges $7,000, 
would you use her services? 


Solution 


(a) 


(b) 


$190K 


Do not drill 
jo not i 


EV (‘Drill’) = ($190K 0.1) + (-$10K x 0.9) so EV (‘Drill’) = $10K. 


We should drill, because the expected value from drilling is $10K, 
versus nothing for not drilling. 


We will calculate the Expected Value of profits if we employ the 
geologist. 


If this exceeds $10,000, the geologist would be worth employing as 
long as the benefit of employing her exceeds her charge of 
$7,000. 
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If we employ the geologist, the probabilities of her possible 
assessments can be tabulated as follows (assume 1,000 drills in 


total): 
Oil present No oil Total 
Geologist says 95% x 100 = | 15% x 900 = 230 drills 
'Prospects are good' 95 drills 135 drills 
Geologist says 5% x 100 =5 | 85% x 900 = 770 drills 
'Prospects are poor' drills 765 drills 
100 drills 900 drills 1,000 drills 


A decision tree can be drawn to calculate the expected value of profits if 
a geologist is employed: 


41.30% or $200,000 
95/230 


Oil found 


No geologist EV = $10,000 (as in (a)) 


Drill 
‘Good 
prospects’ 


0.65% or 
5/770 


No drill $200,000 


Use 
geologist 


No drill 


Working from right to left: 

EV(A) = (41.30% x $200,000) — $10,000 drilling costs = $72,600. 
The decision at 'C' should be to drill, as this generates higher benefits 
than not drilling. 


EV(B) = (0.65% x $200,000) — $10,000 drilling costs = -$8,700. The 
decision at 'D' should be not to drill. 

EV(E) = 0.23 x $72,600 = $16,698. This is the expected value of profits 
if a geologist is employed and exceeds the EV of profits if she is not 
employed. 

Expected Value of Imperfect Information = $16,698 — $10,000 = $6,698. 


Since this is less than the cost of buying the information ($7,000), we 
should not employ the geologist at point ‘F’. 
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Research techniques 
e Desk research 
© Field research 
e Focus groups 


Expected values — long-term 


Risk and uncertainty 
e Variability in returns 
© Risk aversion 
© Upside v downside 
© Risk v uncertainty 


MODELLING 


TECHNIQUES 


average 


Sensitivity of decision to key 
estimates 

Maximax — optimist 
Maximin — pessimist 
Minimax — sore loser. 
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DECISION TREES 
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Test your understanding answers 


Test your understanding 1 — Applying maximax 


Using maximax, an optimist would consider the best possible outcome 
for each product and pick the product with the greatest potential. 


Here C would be chosen with a maximum possible gain of 100. 


Test your understanding 2 — Applying maximin 


. Using maximin, a pessimist would consider the poorest possible 
outcome for each product and would ensure that the maximum 
payoff is achieved if the worst result were to happen. 


. Therefore, product A would be chosen resulting in a minimum 
payoff of 20 compared to a minimum payoff of (70) for B and 10 
for C. 


Test your understanding 3 — The 'Duke of York' cinema 


Step 1: In order to reach a decision about whether or not the movie 
should be hired, a decision tree could be laid out as follows: 


$10 $80,000(W1) 
aa 0.40 
$12 


oe $88,000(W2) 
a ee J 


200 customers / 
u: J a35 — $72,000(W3) 


050 
je $100,000(Wa4) 
i J ,000(W: 
Hire the movie a0 $110,000(Ws) 
(-$70,000) po 
Se customers 0.35 — $90,000(W6) 
ae $60,000(W7) 
i 
j $66,000(W8) 
$54,000(W9) 
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Step 2: Calculate an expected value at each outcome point 


EV (Outcome point A) = (40% x $80,000) + (25% x $88,000) + (35% x 
$72,000) = $79,200 


EV (Outcome point B) = (40% x $100,000) + (25% x $110,000) + (35% 
x $90,000) = $99,000 


EV (Outcome point C) = (40% x $60,000) + (25% x $66,000) + (35% x 
$54,000) = $59,400 


EV (Outcome point D) = (50% x $79,200) + (30% x $99,000) + (20% x 
$59,400) = $81,180 


Step 3: Choose the best option at each decision point and 
recommend a course of action to management 


At the first and only decision point in our tree 'E', we should choose the 
option to hire the movie as EV (D) is equal to a positive contribution of 
$11,180 (See Working 10) and not hiring the movie does not generate 
any contribution at all. 


Contribution generated — Workings 


We can calculate those customers x 20 screenings x ($10 entrance fee 
+ refreshment contribution) 


W1: 200 x 20 x ($10 + $10) = $80,000 
W2: 200 x 20 x ($10 + $12) = $88,000 
W3: 200 x 20 x ($10 + $8) = $72,000 
W4: 250 x 20 x ($10 + $10) = $100,000 
W5: 250 x 20 x ($10 + $12) = $110,000 
W6: 250 x 20 x ($10 + $8) = $90,000 
W7: 150 x 20 x ($10 + $10) = $60,000 
W8: 150 x 20 x ($10 + $12) = $66,000 
W9: 150 x 20 x ($10 + $8) = $54,000 


W10: Contribution if the movie is hired is calculated as EV ('D') $81,180 
— $70,000 cost of hiring = $11,180. 
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Budgeting 
Chapter learning objectives 


Upon completion of this chapter, you will be able to: 


. Explain how budgetary systems fit within the performance 
hierarchy. 


. Select and explain appropriate budgetary systems for an 
organisation, including top-down, bottom-up, rolling, zero- 
based, activity-based, incremental and feed-forward control. 


. Describe the information used in budget systems and the 
sources of the information needed. 


. Indicate the usefulness and problems with different budget 
types (including fixed, flexible, zero-based, activity-based, 
incremental, rolling, top-down, bottom-up, master, 
functional). 


. Explain and illustrate the importance of flexing budgets in 
performance management. 


. Prepare flexed budgets (see chapter 1), rolling budgets and 
activity-based budgets. 


. Explain the beyond budgeting model, including the benefits 
and problems that may be faced if it is adopted in an 
organisation. 


. Discuss the issues surrounding setting the difficulty level for 
a budget. 


. Explain the benefits and difficulties of the participation of 
employees in the negotiation of targets. 


. Explain and apply the principle of controllability in the 
performance management system. 
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Explain the difficulties of changing a budgetary system or 
type of budget used. 


Explain how budget systems can deal with uncertainty in the 
environment. 


Discuss ethical and sustainability considerations when 
setting budgets. 


One of the PER performance objectives 
> (PO13) is to plan business activities and | 
CG control performance, making 

recommendations for improvement. Working 
PER through this chapter should help you 

understand how to demonstrate that objective. 
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INE BEHAVIOURAL 


ASPECTS 


PERFORMANCE 
HIERARCHY 


APPROACHES CONFLICTING SELECTING A 


PURPOSES OBJECTIVES SUITABLE SYSTEM 


TO BUDGETING 


1 Purpose of budgets 


A budget is a quantitative plan prepared for a specific time period. It is normally 
expressed in financial terms and prepared for one year. 


Budgeting serves a number of purposes: 
. Planning 


A budgeting process forces a business to look to the future. This is 
essential for survival since it stops management from relying on ad hoc or 
poorly co-ordinated planning. 


. Control 


Actual results are compared against the budget and action is taken as 
appropriate. 


. Communication 


The budget is a formal communication channel that allows junior and 
senior managers to converse. 


. Co-ordination 


The budget allows co-ordination of all parts of the business towards a 
common corporate goal. 


. Evaluation 


Responsibility accounting divides the organisation into budget centres, 
each of which has a manager responsible for its performance. The budget 
may be used to evaluate the actions of a manager within the business in 
terms of the costs and revenues over which they have control. 
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. Motivation 


The budget may be used as a target for managers to aim for. Reward 
should be given for operating within or under budgeted levels of 
expenditure. This acts as a motivator for managers. 


. Authorisation 


The budget acts as a formal method of authorisation to a manager for 
expenditure, hiring staff and the pursuit of plans contained within the 
budget. 


. Delegation 


Managers may be involved in setting the budget. Extra responsibility may 
motivate the managers. Management involvement may also result in more 
realistic targets. 


2 Budgets and performance management 


Budgets contribute to performance management by providing benchmarks 
against which to compare actual results (through variance analysis), and 
develop corrective measures. They take many forms and serve many functions, 
but most provide the basis for: 


. detailed sales targets 

. staffing plans 

. production 

. cash investment and borrowing 
. capital expenditure. 


Budgets give managers "preapproval" for execution of spending plans, and 
allow them to provide forward looking guidance to investors and creditors. For 
example, budgets are necessary to convince banks and other lenders to extend 
credit. 


Even in a small business, an robust business plan/budget can often result in 
anticipating and avoiding disastrous outcomes. 


Medium and larger organisations invariably rely on budgets. This is equally true 
in businesses, government, and not-for-profit organisations. The budget 
provides a formal quantitative expression of expectations. It is an essential facet 
of the planning and control process. Without a budget, an organisation will be 
highly inefficient and ineffective. 


LF] Test your understanding 1 — Evaluation of managers 


A wage award for production staff is agreed which exceeds the 
allowance incorporated in the budget. Discuss whether the performance 
of the production manager should be linked to the wage cost. 
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3 The performance hierarchy 


Firms have a planning hierarchy: 


Strategic planning 


Tactical planning 


Operational planning 
y 
. Strategic planning is long term, looks at the whole organisation and 


defines resource requirements. For example, to develop new products in 
response to changing customer needs. 


. Tactical planning is medium term, looks at the department/divisional level 
and specifies how to use resources. For example, to train staff to deal with 
the challenges that this new product presents. 


. Operational planning is very short term, very detailed and is mainly 
concerned with control. Most budgeting activities fall within operational 
planning and control. For example, a budget is set for the new product to 
include advertising expenditure, sales forecasts, labour and material 
expenditure etc. 


The aim is that if a manager achieves short-term budgetary targets (operational 
plans) then there is more chance of meeting tactical goals and ultimately 
success for strategic plans. 


The achievement of budgetary plans will impact on the eventual achievement of 
the tactical and strategic plans. However, budgets should also be flexible in 
order to meet the changing needs of the business. 


Budgets that are prepared for manufacturing organisations typically include 
sales, production, materials usage, materials purchases, and labour utilisation, 
together with other budgets including various functional (including departmental) 
budgets, capital expenditure budgets and cash budgets. These are co-ordinated 
and amalgamated to form a set of master Budgets. 


4 Behavioural aspects of budgeting 


Individuals react to the demands of budgeting and budgetary control in 
different ways and their behaviour can damage the budgeting process. 


Behavioural problems are often linked to management styles, and include 
dysfunctional behaviour and budget slack. 
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Management styles (Hopwood) 


Research was carried out by Hopwood (1973) into the manufacturing division of 
a US steelworks, involving a sample of more than 200 managers with cost 

centre responsibility. Hopwood identified three distinct styles of using budgetary 
information to evaluate management performance. 


Management 
style 
(1) Budget 
constrained 


style 


(2) Profit conscious 
style 


(3) Non-accounting 


style 


Performance 
evaluation 

Manager evaluated on 
ability to achieve 
budget in the short 
term 
Manager will be 
criticised for poor 
results. For example, if 
spending exceeds the 
limit set 


Manager evaluated on 
ability to reduce costs 
and increase profit in 
the long term 


For example, a 
manager will be 
prepared to exceed 
the budgetary limit in 
the short term if this 
will result in an 
increase in long term 
profit 

Manager evaluated 
mainly on non- 
accounting 
performance indicators 
such as quality and 
customer satisfaction 


Behavioural 
aspects 

Job related 

pressure 


May result in short- 
term decision 
making at the 
expense of long 
term goals 

Can result in poor 
working relations 
with colleagues 
Can result in 
manipulation of 
data 

Less job related 
pressure 


Better working 
relations with 
colleagues 

Less manipulation 
of data 


Similar to profit 
conscious style but 
there is less 
concern for 
accounting 
information 
Requires 
significant and 
stringent 
monitoring of 
performance 
against budget 
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5 Setting the difficulty level of a budget 


Budgetary targets will assist motivation and appraisal if they are at the right level. 


An expectations budget is a budget set at current achievable levels. This is 
unlikely to motivate managers to improve but may give more accurate forecasts 
for resource planning, control and performance evaluation. 


An aspirations budget is a budget set at a level which exceeds the level 
currently achieved. This may motivate managers to improve if it is seen as 
attainable but may also result in an adverse variance if it is too difficult to 
achieve. This must be managed carefully. 


LF] Test your understanding 2 


A manager is awarded a bonus for achieving monthly budgetary targets. 
State three possible behavioural implications of this policy. What should 
be done to try to improve the process? 


qj Test your understanding 3 


A sales manager has achieved $550,000 of sales in the current year. 
Business is expected to grow by 10% and price inflation is expected to 
be 3%. 


Suggest a suitable budget target for the forthcoming year. 


6 Approaches to budgeting 

There are a number of different budgetary systems: 
. Top down vs bottom up budgeting 

. Incremental budgeting 

. Zero-based budgeting (ZBB) 

. Rolling budgets 

. Activity-based budgeting 

. Feed-forward control. 

Each system will be reviewed in turn. 


7 Budgeting and participation 


There are basically two ways in which a budget can be set: from the top down 
(imposed budget) or from the bottom up (participatory budget). 


Imposed style 


An imposed/top-down budget is 'a budget allowance which is set without 
permitting the ultimate budget holder to have the opportunity to participate in 
the budgeting process' 


KAPLAN PUBLISHING 313 


Budgeting 


314 


Advantages of imposed style 


There are a number of reasons why it might be preferable for organisations to 
choose the top-down approach to budgeting, as opposed to the bottom-up style. 
The following are advantages of the imposed style, but also some of these are 
reasons why the bottom-up style can be less useful in comparison. 


(1) Involving managers in the setting of budgets is more time consuming than 
if senior managers simply imposed the budgets. 


(2) Managers may not have the skills or motivation to participate usefully in 
he budgeting process. 


(3) Senior managers have the better overall view of the company and its 
resources and may be better-placed to create a budget which utilises 
hose scarce resources to best effect. 


(4) Senior managers also are aware of the longer term strategic objectives of 
he organisation and can prepare a budget which is in line with that 
strategy. 


(5) Budget holders may build budgetary slack or bias into the budget in order 
o make the budget easy to achieve and themselves look good. 


(6) By having the budgets imposed by senior managers, i.e. someone outside 
he department, a more objective, fresher perspective may be gained. 


(7) If the participation is only pseudo-participation and the budgets are 
requently drastically changed by senior management, then this will cause 
dissatisfaction and the effect will be to demotivate staff. 


Participative budgets 


Participative/bottom up budgeting is 'A budgeting system in which all budget 
holders are given the opportunity to participate in setting their own budgets' 


Advantages of participative budgets 


The following are advantages of the bottom-up style, but, again, these are also 
some of these are reasons why the top-down style can be less useful in 
comparison. 


(1) The morale of the management is improved. Managers feel like their 
opinion is listened to, that their opinion is valuable. 


(2) Managers are more likely to accept the plans contained within the budget 
and strive to achieve the targets if they had some say in setting the 
budget, rather than if the budget was imposed upon them. Failure to 
achieve the target that they themselves set is seen as a personal failure 
as well as an organisational failure. 


(3) The lower level managers will have a more detailed knowledge of their 
particular part of the business than senior managers and thus will be able 
to produce more realistic budgets. 


(4) It frees up senior management time as the budget holders are doing most 
of the work. 
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Another very important aspect of budgetary control systems and this is 
its impact on the human beings who will operate and be judged by those 
systems. 


It is only comparatively recently that the results of years of study of 
personal relationships in the workplace have percolated into the field of 
management accounting. It is now recognised that failure to consider the 
effect of control systems on the people affected could result in a 
lowering of morale and a reduction of motivation. Further, those people 
may be induced to do things that are not in the best interests of the 
organisation. 


Specific behavioural issues encountered in budgeting include the 
following: 


Motivation and co-operation 


To be fully effective, any system of financial control must provide for 
motivation and incentive. If this requirement is not satisfied, managers 
will approach their responsibilities in a very cautious and conservative 
manner. It is often found that adverse variances attract investigation and 
censure but there is no incentive to achieve favourable variances. 
Failure to distinguish controllable from uncontrollable costs in budgetary 
control can alienate managers from the whole process. 


Personal goals and ambitions are, in theory, strongly linked to 
organisational goals. These personal goals may include a desire for 
higher income and higher social standing. To simultaneously satisfy the 
goals of the organisation and the goals of the individual there must be 
‘goal congruence’. That is, the individual manager perceives that his or 
her own goals are achieved by his or her acting in a manner that allows 
the organisation to achieve its goals. The problem is that reliance on 
budgetary control systems does not always result in goal congruence. 


The success of a budgetary control system depends on the people who 
operate and are affected by it. They must work within the system in an 
understanding and co-operative manner. This can only be achieved by 
individuals who have a total involvement at all stages in the budget 
process. However, it is often found that 


(1) A budget is used simply as a pressure device. If the budget is 
perceived as ‘a stick with which to beat people’, then it will be 
sabotaged in all sorts of subtle ways. 


(2) The budgeting process and subsequent budgetary control 
exercises induce competition between individual departments and 
executives. Managers may be induced to do things in order to 
‘meet budget’ that are not in the best interests of the business as a 
whole. 
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Failure of goal congruence 


It has been seen that an essential element in budgetary control is 
performance evaluation. Actual results are compared with budget or 
standard in order to determine whether performance is good or bad. 


What is being evaluated is not just the business operation but the 
managers responsible for it. The purpose of budgetary control is to 
induce managers to behave in a manner that is to the best advantage of 
the organisation. Compliance with budget is enforced by a variety of 
negative and positive sanctions. 


When adverse variances are reported for operations then this implies 
poor performance by the managers of the operations. If they are unable 
to correct or explain away the adverse variances, then they may suffer 
negative sanctions. They may have to forgo salary increases, or they 
may be demoted to a less prestigious post. Other more subtle negative 
sanctions are possible that anyone who has ever worked for a large 
organisation will be aware of. 


Positive inducements may be offered to encourage managers to avoid 
adverse variances. A manager who meets budget may be granted a 
performance-related salary bonus, promotion, a new company car or 
use of the executive dining room. 


Consequently, the manager has a considerable incentive to ensure that 

the department or operation they are responsible for achieves its budgeted | 
level of performance. However, there are a variety of ways of doing this 

that might not be to the advantage of the organisation as a whole. 


For example, the manager of a production line can cut costs and hence 
improve its reported performances by reducing quality controls. This 

may result in long-term problems concerning failure of products in 

service, loss of customer goodwill and rectification costs — but these are | 
not the concern of the production line manager. This is a clear failure of 
goal congruence. | 


The control system is capable of distorting the process it is meant to 
serve — or ‘the tail wags the dog’. The enforcement of a budgetary 
control system requires sensitivity if this is not to happen. 


The budget as a pot of cash 


In some environments managers may come to consider the budget as a | 
sum of money that has to be spent. This arises particularly in service | 
departments or public sector organisations, the performance of which is | 
gauged mainly through comparison of actual and budget spending. 


The manager of a local authority ‘street cleaning’ department may be 
given an annual budget of $120,000 to clean the streets. The manager 
knows that they will be punished if they spend more than $120,000 in 
the year. They also know that if they spend less than $120,000 in the 
year then their budget will probably be reduced next year. Such a 
reduction will involve a personal loss of status in the organisation and 
will make their job more difficult in the next year. 
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In order to ensure that they do not overspend their annual budget in the 
current year the manager may spend at a rate of $9,000 per month for 

he first 11 months of the year. This can be achieved by reducing the 
requency of street cleaning and using poor-quality materials. It allows a 
contingency fund to be accumulated in case of emergencies. 


However, in the final month of the year the manager has to spend 
$21,000 if they wish to ensure that their whole budget is fully used. They 
might achieve this by using extra labour and high-quality materials. 


Does this behaviour make sense? Of course it does not. The whole 
pattern of behaviour is distorted by the control system. It means tha 
ocal residents have a substandard service for 11 months of the year 
and money is wasted in the 12th month. 


It is, however, a fact that suppliers to government departments and local 
councils often experience a surge in orders towards the end of the 
inancial year. This surge is caused by managers placing orders at the 
jast moment in order to ensure that their full budget for the year is 
committed. 


Budget negotiation 


Budgets are normally arrived at by a process of negotiation with the 
managers concerned. A budget may actually be initiated by 
departmental managers and then corrected as a result of negotiation 
with the budget officer. 


Clearly, a manager has an incentive to negotiate a budget that is not 
difficult to achieve. This produces a phenomenon known as ‘padding the 
budget’ or ‘budgetary slack’. A manager will exaggerate the costs 
required to achieve objectives. 


(1) If the manager succeeds in padding their budget, then the whole 
control exercise is damaged. Comparison of actual with budget 
gives no meaningful measure of performance and the manager is 
able to include inefficiencies in their operation if they wish. 


(2) A successful manager becomes one who is a hard negotiator. The 
problem with this is that the negotiations in question are between 
colleagues and not with customers. ‘Infighting’ may become 
entrenched in the management process. 


(3) A great deal of time and energy that could be directed to the actual 
management of the business is distracted by what are essentially 
administrative procedures. 


These are all examples of a control system distorting the processes they 
are meant to serve. 
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Influence on accounting policies 


Any management accountant who has been engaged in the preparation 
of financial control reports will be familiar with attempts by managers to 
influence the accounting policies that are used. For example, the 
apportionment of indirect costs between departments often contains 
subjective elements. Should security costs be apportioned on the basis 
of floor space or staff numbers? 


The manner in which the indirect costs are apportioned can have a 
considerable impact on how the performance of individual departments 
is perceived. This position creates the scope and incentive for managers 
to argue over accounting policies. 


If a manager perceives that their department's performance is falling 
below budget, then they may sift through the costs charged to their 
department and demand that some be reclassified and charged 
elsewhere. The time and energy that goes into this kind of exercise has 
to be diverted from that available for the regular management of the 
business. 


Budget constrained management styles 


When the performance of a manager is assessed by their ability to meet 
budget, then they are likely to adopt a conservative approach to new 
business opportunities that appear. The immediate impact of new 
business ventures is likely to be a rise in capital and operating costs — 
with an adverse impact on current period profit. The benefits of such 
ventures may only be felt in the long term. Hence, when a new 
opportunity appears, the manager evaluating it may only perceive that its 
acceptance will result in below-budget performance in the current period 
— and turn it down on this ground alone. Another consideration is that 
reliance on budgetary control is an approach to management that 
involves sitting in an office and reading financial reports. Such an 
approach (in conjunction with features such as executive dining rooms) 
may result in an unsatisfactory corporate culture based on hierarchies 
and social divisions. Large organisations that rely heavily on budgetary 
control systems often take on an ‘ossified’ character. 


Yet another consideration is that a reliance on budgetary planning may 
induce managers to favour projects and developments that are most 
amenable to the construction of budgets. Projects that involve little 
uncertainty and few unknowns are easy to incorporate in budgets and 
hence managers may be more inclined to adopt such projects than the 
alternatives. Projects that involve significant uncertainties may be 
attractive if they incorporate some combination of high expected returns 
and low cost interim exit routes — but a budget constrained manager 
may be disinclined to adopt such projects simply because they are 
difficult to incorporate in budgets. Some writers suggest that the 
budgetary approach may be particularly inappropriate in a dynamic and 
turbulent business environment. 
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The general conclusion concerning this and previous points is that good 
budgetary control can offer certain benefits. However, when budgetary 
control is enforced in a rigid or insensitive manner it may end up doing 
more harm than good. 


Budgets and motivation 


Much of the early academic work on budgets concerned the extent to 
which the ‘tightness’ or looseness’ of a budget acted as an incentive or 
disincentive to management effort. This was the issue of ‘budget 
stretch’. Seminal works in this general area included studies by 

A.C. Stedry (see his 1960 text ‘Budget Control and Cost Behaviour’) and 
G.H. Hofstede (see his 1968 text ‘The Game of Budget Control’). 


The main thrust of the findings that emerged from these studies was: 
(1) Loose budgets (i.e. ones easily attainable) are poor motivators 


(2) As budgets are tightened, up to a point they become more 
motivational 


(3) Beyond that point, a very tight budget ceases to be motivational. 


The role of budget participation and the manner in which aspirations and 
objectives are stated was also explored in certain studies. It was 
suggested that the participation of managers in budget setting was a 
motivational factor — but see earlier discussion concerning budget 
padding and negotiation. 


LF] Test your understanding 4 


Bottom up budgeting is generally seen as preferable because it leads to 
improved managerial motivation and performance. However, there are 
situations for which top down budgeting is preferable. 


Describe three situations where top down budgeting would be 
more applicable. 


LO} Incremental budgets 


An incremental budget starts with the previous period's budget or actual results 
and adds (or subtracts) an incremental amount to cover inflation and other 
known changes. 


It is suitable for stable businesses, where costs are not expected to change 
significantly. There should be good cost control and limited discretionary costs. 
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Advantages of incremental 


Disadvantages of incremental 


budgets budgets 

(1) Quickest and easiest method. (1) Builds in previous problems and 

inefficiencies. 

(2) Suitable if the organisation is (4) Uneconomic activities may be 
stable and historic figures are continued. E.g. the firm may 
acceptable since only the continue to make a component 
increment needs to be justified. in-house when it might be 

cheaper to outsource. 

(3) Managers will not be (3) Managers may spend 


demotivated by targets changing 
regularly. 


unnecessarily to use up their 
budgeted expenditure allowance 
this year, thus ensuring they get 
the same (or a larger) budget 
next year. 


Test your understanding 5 


AW Inc produces two products, A and C. In the last year (20X4) it 
produced 640 units of A and 350 units of C incurring costs of $672,000. 
Analysis of the costs has shown that 75% of the total costs are variable. 
60% of these variable costs vary in line with the number of A produced 
and the remainder with the number of C. 


The budget for the year 20X5 is now being prepared using an 
incremental budgeting approach. The following additional information is 
available for 20X5: 


. All costs will be 4% higher than the average paid in 20X4. 
. Efficiency levels will remain unchanged. 
. Expected output of A is 750 units and of C is 340 units. 


What is the budgeted total variable cost of products A and C for the 
full year 20X5? 


Zero-based budgeting 


A ‘method of budgeting that requires each cost element to be specifically 
justified, as though the activities to which the budget relates were being 
undertaken for the first time. Without approval, the budget allowance is zero’ 


It is suitable for: 


allocating resources in areas were spend is discretionary, i.e. non- 
essential. For example, research and development, advertising and 
training. 


public sector organisations such as local authorities. 
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There are four distinct stages in the implementation of ZBB: 


(1) Managers should specify, for their responsibility centres, those activities 
that can be individually evaluated. 

(2) Each of the individual activities is then described in a decision package. 
The decision package should state the costs and revenues expected from 
the given activity. It should be drawn up in such a way that the package 
can be evaluated and ranked against other packages. 

(3) Each decision package is evaluated and ranked usually using cost/benefit 
analysis. 

(4) The resources are then allocated to the various packages. 

Advantages of ZBB Disadvantages of ZBB 

(1) Inefficient or obsolete operations | (1) It emphasises short-term 
can be identified and benefits to the detriment of long- 
discontinued term goals 

(2) ZBB leads to increased staff (2) The budgeting process may 
involvement at all levels since a become too rigid and the 
lot more information and work is organisation may not be able to 
required to complete the budget react to unforeseen opportunities 

or threats 

(3) It responds to changes in the (3) The management skills required 
business environment may not be present 

(4) Knowledge and understanding of | (4) Managers may feel demotivated 
the cost behaviour patterns of due to the large amount of time 
the organisation will be spent on the budgeting process 
enhanced 

(5) Resources should be allocated (5) Ranking can be difficult for 
efficiently and economically different types of activities or 

where the benefits are qualitative 
in nature 


A decision package was defined by Peter Pyhrr (who first formulated the 
ZBB approach at Texas Instruments) as: 


A document that identifies and describes a specific activity in such a 
manner that senior management can: 


(a) evaluate and rank it against other activities competing for limited 
resources, and 


(b) decide whether to approve or disapprove it.’ 
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A decision package is a document that: 


. analyses the cost of the activity (costs may be built up from a zero 
base, but costing information can be obtained from historical 
records or last year’s budget) 


. states the purpose of the activity 
. identifies alternative methods of achieving the same purpose 


. assesses the consequence of not doing the activity at all, or 
performing the activity at a different level 


. establishes measures of performance for the activity. 
Pyhrr identifies two types of package. 


(i) Mutually exclusive packages: these contain different methods of 
obtaining the same objective. 


(ii) Incremental packages: these divide the activity into a number of 
different levels of activity. The base package describes the 
minimum effort and cost needed to carry out the activity. The other 
packages describe the incremental costs and benefits when added | 
to the base. | 


For example, a company is conducting a ZBB exercise, and a decision 
package is being prepared for its materials handling operations. 


. The manager responsible has identified a base package for the 
minimum resources needed to perform the materials handling 
function. This is to have a team of five workers and a supervisor, 
operating without any labour-saving machinery. The estimated 
annual cost of wages and salaries, with overtime, would be 
$375,000. 


. In addition to the base package, the manager has identified an 
incremental package. The company could lease two fork lift trucks | 
at a cost of $20,000 each year. This would provide a better system | 
because materials could be stacked higher and moved more 
quickly. Health and safety risks for the workers would be reduced, | 
and there would be savings of $5,000 each year in overtime | 
payments. 


. Another incremental package has been prepared, in which the 
company introduces new computer software to plan materials 
handling schedules. The cost of buying and implementing the 
system would be $60,000, but the benefits are expected to be 
improvements in efficiency that reduce production downtime and 
result in savings of $10,000 each year in overtime payments. 
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The base package would be considered essential, and so given a high 
priority. The two incremental packages should be evaluated and ranked. 
Here, the fork lift trucks option might be ranked more highly than the 
computer software. 


In the budget that is eventually decided by senior management, the fork 
lift truck package might be approved, but the computer software 
package rejected on the grounds that there are other demands for 
resources with a higher priority. 


7] Test your understanding 6 


For a number of years, the research division of Z Inc has produced its 
annual budget (for new and continuing projects) using incremental 
budgeting techniques. The company is now under new management 
and the annual budget for 20X4 is to be prepared using ZBB techniques. 


Explain how Z Inc could operate a ZBB system for its research 
projects. 


The process of identifying decision packages and determining their 
purpose, costs and benefits is massively time consuming and costly. 


One solution to this problem is to use incremental budgeting every year, 
and then use ZBB every three to five years, or when major change 
occurs. This means that an organisation can benefit from some of the 
advantages of ZBB without an annual time and cost implication. 


Another option is to use ZBB for some departments but not for others. 
Certain costs are essential rather than discretionary and it could be 
argued that it is pointless to carry out ZBB in relation to these. For 
example, heating and lighting costs in a school or hospital are expenses 
that will have to be paid, irrespective of the budget amount allocated to 
them. Incremental budgeting would seem to be more suitable for costs 
like these, as with building repair costs. 


O| Rolling budgets 


A budget (usually annual) kept continuously up to date by adding another 
accounting period (e.g. month or quarter) when the earliest accounting period 
has expired. The remaining budget is re-forecast, as well as the new period 
being added. 


Rolling budgets are suitable if accurate forecasts cannot be made (for example, 


in a fast moving environment), or for any area of business that needs tight 
control. 
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periods. 


control period. 


A typical rolling budget might be prepared as follows: 


(1) A budget is prepared for the coming year (say January — 
December) broken down into suitable, say quarterly, control 


(2) At the end of the first control period (31 March) a comparison is 
made of that period’s results against the budget. The conclusions 
drawn from this analysis are used to update the budgets for the 
remaining control periods and to add a budget for a further three 
months, so that the company once again has budgets available for 
the coming year (this time April — March). 


(3) The planning process is repeated at the end of each three-month 


Advantages of rolling budgets 


Disadvantages of rolling budgets 


(1) 


(2) 


(4) 


Planning and control will be 
based on a more accurate 
budget 


Rolling budgets reduce the 
element of uncertainty in 
budgeting since they concentrate 
on the short-term when the 
degree of uncertainty is much 
smaller 


There is always a budget that 
extends into the future (normally 
12 months) 


It forces management to 
reassess the budget regularly 
and to produce budgets which 
are more up to date 


(1) Rolling budgets are more costly 
and time consuming than 
incremental budgets 


(2) May demotivate employees if 
they feel that they spend a large 
proportion of their time 
budgeting or if they feel that the 
budgetary targets are constantly 
changing 


(3) There is a danger that the 
budget may become the last 
budget 'plus or minus a bit' 


(4) An increase in budgeting work 
may lead to less control of the 
actual results 


(5) Issues with version control, as 
each month the full year 
numbers will change 


(6) Confusion in meetings as to 
each numbers the business is 
working towards; this can 
distract from the key issues. as 
managers discuss which 
numbers to achieve 
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7] Test your understanding 7 


A company uses rolling budgeting and has a sales budget as follows: 


Quarter 4 Quarter2 Quarter3 Quarter 4 Total 
$ $ $ $ $ 
Sales 125,750 132,038 138,640 145,572 542,000 


Actual sales for Quarter 1 were $123,450. The adverse variance is fully 
explained by competition being more intense than expected and growth 
being lower than anticipated. The budget committee has proposed that 
the revised assumption for sales growth should be 3% per quarter. 


Update the budget as appropriate. 


7] Test your understanding 8 


Broad Co produces quarterly rolling budgets and had forecast the costs 
of material purchases for the next four quarters (quarters 1, 2, 3 and 4). 
Purchases for quarter 1 were budgeted to be $220,000 and it was 
anticipated that the cost of materials would rise at a rate of 2% per 
quarter. 


At the end of quarter 1: 


Actual material purchases were recorded as $210,000. This was due to 
a change of material supplier during the quarter. 


. A revised estimate for the increase in material purchase costs was 
made. The rise was now predicted to be only 1% per quarter. 


. The budget was updated. 


What estimate for total annual material purchases should be 
recorded in the updated budget (to the nearest whole $)? 
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LO) Activity Based Budgeting 
ABB is defined as: ‘a method of budgeting based on an activity framework and 
utilising cost driver data in the budget-setting and variance feedback processes’ 


Or, put more simply, preparing budgets using overhead costs from activity 
based costing methodology. 


TI Test your understanding 9 — Preparing an ABB 


The operating divisions of Z Co have in the past always used a 
traditional approach to analysing costs into their fixed and variable 
components. A single measure of activity was used which, for simplicity, 
was the number of units produced. The new management accountant 
does not accept that such a simplistic approach is appropriate for 
budgeting in the modern environment and has requested that the 
managers adopt an activity based approach in future. 


Required: 


Explain how ABB would be implemented by the operating divisions of 
ZCo. 


The advantages of ABB are similar to those provided by activity-based costing 

(ABC). 

. It draws attention to the costs of ‘overhead activities’ which can be a large 
proportion of total operating costs. 


. It recognises that it is activities which drive costs. If we can control the 
causes (drivers) of costs, then costs should be better managed and 
understood. 


. ABB can provide useful information in a total quality management (TQM) 
environment, by relating the cost of an activity to the level of service 
provided. 


Disadvantages of ABB 


. A considerable amount of time and effort might be needed to establish the 
key activities and their cost drivers. 


. It may be difficult to identify clear individual responsibilities for activities. 


. It could be argued that in the short-term many overhead costs are not 
controllable and do not vary directly with changes in the volume of activity 
for the cost driver. The only cost variances to report would be fixed 
overhead expenditure variances for each activity. 
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An activity-based budget can be constructed by preparing an activity 
matrix. This identifies the activities in each column, and the resources 
required to carry out the activities in each row. 


The following ‘activity matrix’ shows the resources used (rows) and 
major functions/activities (columns) of a stores department. In this 
example, all the identified activities occur within a single department. 


. The total current annual costs of each resource consumed by the 
department are shown in the final column; they have then been 
spread back over the various activities to establish the cost pools. 
The allocation of resource costs between activities will, to some 
extent, be subjective. 


. Each of the first four activities has an identifiable cost driver, and 
the total resource cost driver rates can be determined (cost per unit 
of activity). 


. The last two activities that occur within the department are non- 
volume related, and are sometimes referred to as ‘sustaining 
costs’. They are necessary functions and should not be ignored in 
the budgeting process; however, they should not be attributed to 
particular cost drivers, as this would not reflect their true cost 
behaviour and would result in inappropriate budgets being set. 


Activity cost matrix for stores department 


Activity: Receiving Issuing Stock Stock Keeping Supervision Total 
deliveries from ordering counting records 
store 
Cost driver: Deliveries Store Number Number = = 
requisitions of orders of counts 

Number. 400 800 400 12 

$000 $000 $000 $000 $000 $000 $000 
Management 
salary ee Š 1 4 25 30 
Basic wages 20 25 6 4 1 = 66 
Overtime 
payments 5 = z 5 5 z 
Stationery, 1 2 2 1 3 = 9 
ete. 
Other 6 5 2 1 1 5 20 
Total 32 32 10 12 24 30 140 
Cost per 
activity unit $80 $40 $25 $1,000 


Sustaining costs will effectively be treated as fixed costs. However, for 
control purposes, activity-based costs can be assumed to be variable, 
and actual costs can be compared with the expected costs for the given 
level of activity. 
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Test your understanding 10 


Which statement is correct regarding the benefits to be gained 
from using ABB? 


A _ lf there is much inefficiency within the operations of a business 
then ABB will identify and remove these areas of inefficiency. 


B Ina highly direct labour intensive manufacturing process, an ABB 
approach will assist management in budgeting for the majority of 
the production costs. 


C Inan organisation currently operating efficiently, where the next 
period will be relatively unchanged from the current one, then ABB 
will make the budgeting process simpler and quicker. 


D Ifan organisation produces many different types of output using 
different combinations of activities then ABB can provide more 
meaningful information for budgetary control. 


8 
Feed 


Feedback control 


back control is defined as 'the measurement of differences between 


planned outputs and actual outputs achieved, and the modification of 
subsequent action and/or plans to achieve future required results’. This is the 


most 


common type of control system. 


Positive feedback is feedback taken to reinforce a deviation from standard. 
The inputs or processes would not be altered. 


Negative feedback is feedback taken to reverse a deviation from standard. 
This could be by amending the inputs or process, so that the system reverts to 
a steady state. For example, a machine may need to be reset over time to its 
original settings. 
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Single loop feedback is control which regulates the output of a system. 
It involves connecting a strategy for action with a result. For example, if 
an action we take yields results that are different to what we expected 
(‘target costs are not achieved'), through single-loop feedback, we will 
observe the results, automatically take in feedback, and try a different 
approach to achieve targets. However, we don't try and change the 
targets. 


Double loop feedback occurs when a business is able, having 
attempted to achieve a target (say, for sales volume) on different 
occasions, to modify the target or budget in the light of experience, or 
possibly even reject the target. 


9 Feedforward control 


A feedforward control system operates by comparing budgeted results against a 
forecast. Control action is triggered by differences between budgeted and 
forecast results. 


Feedforward control is control based on forecast results. In other words, if 
forecast is bad, control action is taken before the actual results come through. 
For example, the graph below shows the feedback and feedforward system for 


sales: 
A : - © BUDGET FOR 20X9 
Sales $ : Fa 
i 37 
J7 j © Control action can be 
ad taken now to close 


a the gap 


- © Sales to date used 
aie to forecast results to 
ae the end of the year 


> Time 


date 
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A sales manager receives monthly control reports about sales values. 
The budgeted sales for the year to 31 December are $600,000 in total. 
At the end of April the manager might receive the following feedback 
control report. 


Sales report for April 


Month Cumulative 
Budget Actual Variance Budget Actual Variance 
Product $000 $000 $000 $000 $000 $000 
P1 35 38 3 (F) 90 94 4 (F) 
P2 20 14 6 (A) 50 39 11 (A) 
P3 25 23 2 (A) 50 45 5 (A) 
Total 80 75 5 (A) 190 178 12 (A) 


Alternatively, the sales manager might be presented with a feed- 
forward control report, as follows: 


Sales report, April 


Budget Latest forecast Expected 

for the year Variance 
Product $000 $000 $000 
P1 240 250 10 (F) 
P2 150 120 30 (A) 
P3 210 194 16 (A) 
Total 600 564 36 (A) 


The use of a feed-forward control system means that corrective action 
can be taken to avoid expected adverse variances. 


Test your understanding 11 


Explain why feed-forward control may be particularly appropriate 
for the capital expenditure budget. 
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10 Selecting a suitable budgetary system 


As seen, there are many approaches to budgeting and an organisation will wish 
to select a system which is most appropriate. 


Factors, which will determine suitability include: 
. type and size of organisation 

. type of industry 

. type of product and product range 


. culture of the organisation. 


PA hospital operates in a relatively stable financial environment, has a 
very high proportion of fixed costs and a diverse range of activities. 
Factors to consider when selecting a suitable budgetary system may be: 


. An incremental approach may be suitable for all routine activities. 
New ventures may use a zero-based approach. 


. The fixed costs may need close control and therefore some form of 
ABB may be appropriate. 


. The culture of the organisation may dictate whether a participative 
or imposed budgeting style is more effective. If there are managers 
who are trained in budgeting and costs are mainly controllable then 
it may be preferable to adopt a participative approach to empower 
and motivate staff. If costs are mainly uncontrollable it may be 
preferable to use a centrally controlled, imposed budget. 


LF] Test your understanding 12 


Select and justify a suitable budgeting system for a company 
operating in the mobile phone market. 


Information for budgeting 


Budgeting requires a great deal of information that can be drawn from many 
sources. 


The main sources of information for budgeting purposes are: 
. previous year’s actual results. 


. other internal sources which may include manager's knowledge 
concerning the state of repair of non-current assets, training needs of staff, 
long-term requirements of individual customers, etc. 


. estimates of costs of new products using methods such as work study 
techniques and technical estimates. 
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statistical techniques may help to forecast sales. 


models, such as the EOQ model, may be used to forecast optimal 
inventory levels. 


external sources of information may include suppliers’ price lists, estimates 
of inflation and exchange rate movements, strategic analysis of the 
economic environment. 
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The PESTEL model met in BT is useful for identifying change factors: 
Political change 


A change in government policy, for example fiscal policy, may affect the 
demand for an organisation’s products, and/or the costs incurred in 
providing them. Any such changes will affect both short-term and long- 
term planning. This is one reason why planning is a continuous process. 


Social change 


Changes in social responsibilities and people’s attitude towards them 
affect every organisation. In recent years there has been much more 
concern about social responsibilities, some of which are now recognised 
by law. All of these factors may impinge on the plans of the organisation. 


Economic change 


When there is a change in the economic climate from boom through to 
recession, the demands upon people’s income become more focused. 
Money tends to be spent on necessary goods with little left for ‘luxury 
goods’ and savings. The lack of savings deters investment, with the 
result that plans have to be modified if they are to be realistic targets. 
Economic factors could be local, national or international and include 
global factors such as the banking crisis and its ongoing impact on world 
economies. 


Technological change 


When plans are made, they are based upon the use of certain methods 
and equipment. As technology advances, the older methods are proven 
to be inefficient, with the result that decisions are taken to update the 
operation. As a consequence, the aspects of the budgets and plans 
which related to the old method are no longer relevant. Revised plans 
must now be drawn up on the basis of the new technology. 


Legal change 


When plans are made they are based on the current legal framework 
and known changes to this are also factored in over time. However, 
changes to the legal framework can cause information that is used when 
pulling budgets together to become redundant. An example of this might 
be the government introducing legislation that bans fast food from being 
advertised during the intervals between children’s TV programmes. 
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Other factors 


Note that while a PESTEL analysis can be very useful to identify drivers 
of change in the industry, it does not automatically detect all factors that 
cause uncertainty, such as 


. Competitive factors, such as the activities of rivals 


. Stakeholder factors, such as increased pressure from trade unions 
to initiate change. 


7] Test your understanding 13 


Describe the sources of information required for a company’s cash 
budget. 


Changing'a budgetary system... o a ae ea e 
A change in the budgetary system could bring about improved planning, control 
and decision making. 


However, before a change is made the following issues should be considered: 
. Are suitably trained staff available to implement the change successfully? 


. Will changing the system take up management time which should be used 
to focus on strategy? 


. All staff involved in the budgetary process will need to be trained in the 
new system and understand the procedure to be followed in changing to 
the new approach. A lack of participation and understanding builds 
resistance to change. 


. All costs of the systems change, e.g. new system costs, training costs, 
should be evaluated against the perceived benefits. Benefits may be 
difficult to quantify and therefore a rigorous investment appraisal of the 
project may be difficult to prepare. 


LT Test your understanding 14 


A large holiday complex currently uses incremental budgeting but is 
concerned about its very high proportion of overhead costs and is 
considering changing to an activity based budgeting system. Demand 
follows a fairly predictable seasonal pattern. 


Discuss the issues that should be considered before changing toa 
new budgetary system. 
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Dealing with uncertainty in budgeting 


Budgets are open to uncertainty. For example, non-controllable factors such as 
a recession or a change in prices charged by suppliers will contribute to 
uncertainty in the budget setting process. 


Uncertainty arises largely because of changes in the external environment, over 
which a company will have little control. Reasons include: 


(1) Social or political unrest could affect productivity (e.g. through industrial 
action), as could natural disasters like earthquakes and storms. 


(2) Machines may break down unexpectedly, and the business may fail to 
meet production schedules. 


(3) Customers may decide to buy more or less goods or services than 
originally forecast. For example, if a major customer goes into liquidation, 
this has a huge effect on a company and could also cause them to go into 
liquidation. 


(4) The workforce may not perform as well as expected because of a lack of 
motivation, illness, etc. On the other hand, they may perform better than 
thought. 


(5) Competitors may strengthen or emerge, and take some business away 
from a company. On the other hand, a competitor's position may weaken, 
leading to increased business. 


(6) Technological advances may take place which lead a company's products 
or services to become out-dated and therefore less desirable. 


(7) Materials may increase in price because of global changes in commodity 
prices. 


(8) Inflation, as well as movement in interest rates, can cause the price of all 
inputs to increase or decrease. 


There are several techniques available to help deal with uncertainty. These 
have been discussed before and include: 


. Flexible budgets: these are budgets which, by recognising different cost 
behaviour patterns, are designed to change as the volume of activity 
changes. Flexible budgets are prepared under marginal costing principles, 
and so mixed costs are split into their fixed and variable components. This 
is useful at the control stage : it is necessary to compare actual results to 
he actual level of activity achieved against the results that should have 
been expected at this level of activity — which are shown by the flexible 
budget (more on next chapter). 


. Rolling budgets: the budget is updated regularly and, as a result, 
uncertainty is reduced. 


. Sensitivity analysis: variables can be changed one at a time and a large 
number of budgets produced. For example, what would happen if the 
actual sales volume was only 75% of the budgeted amount? 


. Simulation: similar to sensitivity analysis but it is possible to change more 
than one variable at a time. 
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qj Test your understanding 15 — Flexing Budgets 


Aoife Co manufactures smartphones and has developed a new handset, 
the ‘H’ The maximum production capacity of Aoife Co is 150,000 units of 
the new handset. The company’s management accountant is currently 
preparing an annual flexible budget and has collected the following 
information so far for the ‘H’. 


Production units of 'H' 100,000 120,000 150,000 
units units units 
Material costs $700,000 $840,000 $1,050,000 
Labour costs $750,000 $900,000 $1,125,000 
Incremental fixed costs $60,000 $60,000 $60,000 


In addition to the above costs, the management accountant estimates 
that for each increment of 15,000 units produced, one supervisor will 
need to be employed. A supervisor's annual salary is $42,000. 


(a) Assuming the budgeted figures are correct, what would the flexed 
total production cost be if production is 90% of maximum capacity? 


(b) The management accountant has said that the factory's 
smartphone quality control system carries a cost that was not 
included in the flexible budget, but should be. They estimate that 
every 1,000 smartphones will take 5 hours to control; every quality 
control hour has a variable cost of $120 and fixed quality control 
costs amount to $250,000. What is the estimated quality cost if 
production of the smartphones is 90% of maximum capacity? 


(c) Which TWO of the following statements relating to the preparation 
of a flexible budget for the ‘H’ are true? 


(1) The budget will encourage all activities and their value to the 
organisation to be reviewed and assessed. 


(2) The flexible budget will give managers more opportunity to 
include budgetary slack than a fixed budget. 


(3) The budget could be time-consuming to produce as splitting 
out semi-variable costs may not be straightforward. 


(4) The range of output over which assumptions about how costs 
will behave could be difficult to determine. 
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LO) Spreadsheets 


A spreadsheet is a computer package which stores data in a matrix format 
where the intersection of each row and column is referred to as a cell. They are 
commonly used to assist in the budgeting process. 


Advantages of spreadsheets 
. Large enough to include a large volume of information. 


. Formulae and look up tables can be used so that if any figure is amended, 
all the figures will be immediately recalculated. This is very useful for 
carrying out sensitivity analysis. 


. The results can be printed out or distributed to other users electronically 
quickly and easily. 


. Most programs can also represent the results graphically e.g. balances 
can be shown in a bar chart. 


Closing cash balances 
$1,200 
$1,000 + T 


$800 
$600 + 
$400 
$200 + 


$0 + + 1 
Jan Feb Mar Apr 


Disadvantages of spreadsheets: 


. Spreadsheets for a particular budgeting application will take time to 
develop. The benefit of the spreadsheet must be greater than the cost of 
developing and maintaining it. 

. Data can be accidentally changed (or deleted) without the user being 
aware of this occurring. 


. Errors in design, particularly in the use of formulae, can produce invalid 
output. Due to the complexity of the model, these design errors may be 
difficult to locate. 


. Data used will be subject to a high degree of uncertainty. This may be 
forgotten and the data used to produce, what is considered to be, an 
'accurate' report. 
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. Security issues, such as the risk unauthorised access (e.g. hacking) or a 
loss of data (e.g. due to fire or theft). 


. Version control issues can arise. 


. Educating staff to use spreadsheets/models and which areas/cells to use 
as inputs can be time consuming. 


e.g] 


When producing a master budget manually the major problem is 
ensuring that any initial entry in the budget or any adjustment to a 
budget item is dealt with in every budget that is relevant — in effect, 
budgets need to comply with normal double entry principles to be 
consistent. 


Suppose, for instance, that sales in the last month were expected 
to rise by $10,000, what adjustments would be necessary? 


r 
THE SALES BUDGET WOULD NEED TO BE 
INCREASED. 


IF CUSTOMERS TAKE MORE THAN ONE MONTH 


TO PAY, YEAR-END RECEIVABLES WOULD 
NEED TO BE INCREASED. 


COST OF SALES WOULD INCREASE. 


PURCHASES WOULD NEED TO BE INCREASED. 
EITHER PAYABLES OR CASH PAYMENTS 
WOULD BE INCREASED. 


INVENTORY AT A MONTH END MAY HAVE 


TO BE INCREASED, BUT NOT THE FINAL 
YEAR-END INVENTORY. 


i" PROFIT WOULD INCREASE. 


Using spreadsheets all of the above adjustments could be processed 
automatically if the relevant formulae were set up properly. Receivables, 
cost of sales, purchases, payables, cash, inventory and profit could 
change instantly on adjusting sales of month 12. 
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11 Beyond Budgeting 


Examiner's article: visit the ACCA website, www.accaglobal.com, to review the 
examiner's article written on this topic. 
https://www.accaglobal.com/ca/en/student/exam-support- 
resources/fundamentals-exams-study-resources/f5/technical- 
articles/budgeting5.html 


The whole concept of budgeting turns around the idea that the operation of an 
organisation can be meaningfully planned for in some detail over an extended 
period into the future. Further, that this plan can be used to guide, control and 
co-ordinate the activities of numerous departments and individuals within the 
organisation. 


The modern economic environment is associated with a rapidly changing 
environment, flexible manufacturing, short product life-cycles and 
products/services which are highly customised. The ‘lean business’ and the 
‘virtual business’ are responses to this. Such businesses own limited assets of 
the traditional kind but assemble resources as and when needed to meet 
customer demand. The keys to their operation are flexibility and speed of 
response. They are able to move quickly to exploit opportunities as they arise 
and do not operate according to elaborate business plans. 


"In an age of discontinuous change, unpredictable competition, and fickle 
customers, few companies can plan ahead with any confidence — yet most 
organisations remain locked into a ‘plan-make-and-sell’ business model that 
involves a protracted annual budgeting process based on negotiated targets 
and that assumes that customers will buy what the company decides to make. 
Such assumptions are no longer valid in an age when customers can switch 
loyalties at the click of a mouse." 


J Hope and R Fraser. Beyond Budgeting (Strategic Finance 10/2000) 


‘Beyond Budgeting’ (BB) is the generic name given to a body of practices 
intended to replace budgeting as a management model. The core concept is the 
need to move from a business model based on centralised organisational 
hierarchies to one based on devolved networks. 


Beyond Budgeting is defined in CIMA's Official Terminology as 'the idea that 
companies need to move beyond budgeting because of the inherent flaws in 
budgeting especially when used to set incentive contracts. It is argued that a 
range of techniques, such as rolling forecasts and market-related targets, can 
take the place of traditional budgets." 


12 Beyond Budgeting - 6 principles 
A beyond budgeting implementation should incorporate the following six main 
principles: 


(1) An organisation structure with clear principles and boundaries; a 
manager should have no doubts over what he/she is responsible for and 
what he/she has authority over; the concept of the internal market for 
business units may be relevant here. 
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(2) Managers should be given goals and targets which are based on relative 
success and linked to shareholder value; such targets may be based on 
key performance indicators and benchmarks following the balanced 
scorecard principle. 


(3) Managers should be given a high degree of freedom to make decisions; 
his freedom is consistent with the total quality management and business 
process reengineering concepts; a beyond budgeting organisation chart 
should be ‘flat’. 


(4) Responsibility for decisions that generate value should be placed with 
‘front line teams’; this is consistent with modern process improvements 
such as Total Quality Management (TQM) and Business Process 
Redesign (BPR) concepts which take a clean sheet approach to process 
redesign and aim for continuous improvement (often driven by the end 
user). 


(5) Front line teams should be made responsible for relationships with 
customers, associate businesses and suppliers; direct communication 
between all the parties involved should be facilitated; this is consistent with 
he SCM concept. 


(6) Information support systems should be transparent and ethical; an activity 
based accounting system which reports on the activities for which 
managers and teams are responsible is likely to be of use in this regard. 


"Beyond Budgeting (BB) is essentially an approach that places modern 
management practices within a cultural framework. 


The process of management is not about administering fixed budgets, it is 
about the dynamic allocation of resources" 


Lord Browne, former CEO of BP 


13 Benefits of Beyond Budgeting 


All the cases studied are different, but the following general benefits for beyond 
budgeting are claimed: 


(1) Faster response time — operating within a flexible organisational network 
and with strategy as an ‘adaptive process’ allows managers to respond 
quickly to customer requests. 


(2) Better innovation — managers working within an environment wherein 
performance is judged on the basis of team and business unit results 
encourages the adoption of new innovations. Relations with customers 
and suppliers through supply chain management may facilitate the 
adoption of new working methods and technologies. 
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(3) 


(4) 


Lower costs — in the context of beyond budgeting managers are more 
likely to perceive costs as scarce resources which have to be used 
effectively than as a budget ‘entitlement’ that has to be used. Beyond 
budgeting is also likely to promote an awareness of the purposes for which 
costs are being incurred and thereby the potential for reductions. 


Improved customer and supplier loyalty — the leading role of front line 
teams in dealing with customers and suppliers is likely to deepen the 
relevant relationships. 


As with many innovations in management practice, beyond budgeting was a 
creature of its time. It appeared in the mid-1990s at a time when globalisation 
and advances in IT were tending to speed up the business environment. In 
particular, customers had greater choice and expected faster service. The key 
competitive constraint in most business situations is no longer land, labour or 
capital. For example, if labour is locally scarce then work can be outsourced to 
India or manufacturing can be relocated to China. In many practical business 
situations the key competitive factor is likely to be intellectual and knowledge 


based in character. 


The beyond budgeting model appeared as a set of information-age best practices 
which was attuned to the new situation. Beyond budgeting is intended to be an 
exercise in mobilising competent managers, skilled workers and loyal customers. 
However, traditional budgeting still has its defenders. Such defenders claim that 
while budgeting may be associated with a ‘command and control’ management 
style, it is the management style that is the problem and not budgeting. 


ea 


Researchers have explored the history of Beyond Budgeting 
implementations to determine whether or not these have delivered 
improved results. The Beyond Budgeting Institute has reported several 
case studies, the best known of which is that of Svenska 
Handelsbanken. 


This Swedish bank abandoned budgeting in 1972 and switched to 
delegation model (involving 600 autonomous work units) that avoids 
formal planning and target setting. Branch managers run their own 
businesses and are able to decide how many staff they need, where 
they obtain support services from and what products they market to 
which customers. Branch performance is assessed using measures 
such as customer profitability, customer retention and work productivity. 


The Svenska Handelsbanken model might indicate a higher level of 
corporate risk with all that would imply for cost of money and market 
capitalisation. However, it is claimed that the model favours flexibility. In 
the absence of a fixed plan, products and projects are designed to allow 
easy modification and exit routes. This view suggests that the model 
invites a different approach to risk management rather than the 
acceptance of higher risk. 
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14 Ethics and sustainability in budgeting 


As we discussed in chapter 4, it is an important part of a management 
accountant's role to focus on longer term sustainability as part of the 
responsibilities of a finance professional. Combined with professional ethics, 
this therefore requires management accountants to ensure that budgets are not 
encouraging behaviour from budget holders that threatens these principles, and 
instead, budgets should take into account long-term sustainability rather than 
purely target short-term profit. 


This can be partially achieved through processes such as environmental 
management accounting (EMA) as mentioned in chapter 4, as this allows 
accountants to build in environmental costs into budgets. 


We also looked at triple bottom line accounting in chapter 4, which can be 
useful in setting budget targets for managers, under the three headings of 
people, planet, and profit. 


An alternative approach to budgeting to build in the additional costs related to 
these factors is full cost accounting: 


Full cost accounting 


Full cost accounting (FCA) attempts to include all the costs of an action, 
decision or manufacture of a product into a costing system. Most budgets and 
financial accounts are based on actual costs incurred. FCA includes the 
additional (and in many situations non-financial costs) of those actions. The aim 
is to internalise all costs, including those which are incurred outside of the 
company. 


. Full cost accounting means calculating the total cost of company activities, 
including environmental, economic and social costs. 


. It attempts to include all the costs of an action, decision or manufacture of 
a product into a costing system, and as such will include many non- 
financial costs of certain actions. 


. The aim of full cost accounting is to internalise all costs, even those which 
are incurred outside of the company. 


Taking car manufacture as an example: 


. An initial outlay on a factory will be included within one year's budget. 
However, that factory will incur costs in every year it is used and therefore 
those costs must be shown as being incurred over the life of the factory. 


. The location of the factory may incur costs even though no cash outlay is 
involved. For example, the time lost from traffic queues as workers attempt 
to reach the factory, or the additional cost of pollution from cars in those 
queues are costs, even though the company has no financial outlay for 
them. 
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. The cars being manufactured will have a finite life, however the company 
has no obligation to dispose of the used product at the end of that life. 
FCA would include the disposal cost and associated environmental 
damage. Some car manufacturers have recognised this cost and now 
advertise their cars as being recyclable, even if the company does not 
actually carry out that recycling (yet). 


FCA is therefore the normal 'costs' in terms of running a company with the 
additional costs to recognise the external costs. 
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15 Chapter summary 


BUDGETING 


APPROACHES TO : SELECTING A 
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Behavioural 
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e Feedforward 


Styles Difficulty level 
© Budget constrained e Achievable 
e Profit conscious e Aspirational 
e Non-accounting 


KAPLAN PUBLISHING 343 


Budgeting 


Test your understanding answers 


344 


Test your understanding 1 — Evaluation of managers 


The key point here is that the answer depends on who awarded the pay 
increase. 


If this was the production manager’s decision, then the cost would be 
controllable. Depending on the culture of the firm, the manager would 
then be under pressure to explain why they departed from the budget in 
this instance. 


If awarded by, say, the board of directors, then the cost increase was not 
controllable by the manager and should not feature in their appraisal. 


Note: The concept of controllability is important for the exam. 


Test your understanding 2 


The manager may try to: 


. delay discretionary short-term expenditure, e.g. maintenance, at 
the expense of long-term performance to improve results. 


. manipulate results to make sure the relevant targets are achieved. 


. incorporate budgetary slack into the targets to make them easier to 
achieve. 


The process can be improved by measuring performance against a 
variety of targets, including non-financial targets, and linking 
performance to long-term objectives. 


Test your understanding 3 


Sales are expected to be $550,000 x 110% x 103% = $623,150. The 
manager may accept this as a fair target for performance appraisal, 
planning and control purposes. To encourage the manager to improve 
further an aspirations target incorporating a further improvement, say to 
$650,000, could be used and linked to the reward system. 
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7] Test your understanding 4 


(1) Operational managers may not have the knowledge and 
experience to set a budget. For example, in a small business only 
the owner may be involved in all aspects of the business and may 
therefore set the budget. 


(2) In times of crisis there may be insufficient time to set a participative 
budget and targets may have to be imposed to ensure survival. 


(3) Participation has to be genuine for it to result in improved 
motivation. Pseudo-participation, where senior managers seek the 
opinions of the ultimate budget holders but do not act on these 
views, may lead to demotivation. 


7] Test your understanding 5 


Total variable cost Variable cost per unit 

20X4: 

Product A $672,000 x 75% x $302,000 + 640 units = $472.50 
60% = $302,400 

Product C $672,000 x 75% x $201,600 + 350 units = $576 
40% = $201,600 

20X5: 


Product A $472.50 x 1.04 x expected output 750 units = $368,550 
Product C $576 x 1.04 x expected output 340 units = $203,674 


LF] Test your understanding 6 


Stage 1: Managers should specify the activities that can be evaluated 


The managers/researchers responsible for each project should decide 
which projects they wish to undertake in the forthcoming period. These 
projects will be a mixture of continued projects and new projects. 


Stage 2: Each activity is described in a decision package 


For the projects which have already been started and which the 
managers want to continue in the next period, we should ignore any 
cash flows already incurred (they are sunk costs), and we should only 
look at future costs and benefits. Similarly, for the new projects we 
should only look at the future costs and benefits. 


Stage 3: Each decision package is evaluated and ranked 


Different ways of achieving the same research goals should also be 
investigated and the projects should only go ahead if the benefit 
exceeds the cost. 
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Stage 4: Resources are allocated to the various packages 


Once all the potential projects have been evaluated if there are 
insufficient funds to undertake all the worthwhile projects, then the funds 
should be allocated to the best projects on the basis of a cost-benefit 
analysis. 


ZBB is usually of a highly subjective nature. (The costs are often 
reasonably certain, but usually a lot of uncertainty is attached to the 
estimated benefits.) This can be shown by the example of a research 
division where the researchers may have their own pet projects, which 
they are unable to view in an objective light. 


Test your understanding 7 


The revised budget should incorporate 3% growth starting from the 
actual sales figure of Quarter 1 and should include a figure for Quarter 1 
of the following year. 


Quarter2 Quarter3 Quarter4 Quarter 1 Total 


$ $ $ $ $ 
Sales 127,154 130,969 134,898 138,945 531,966 


Test your understanding 8 


The total annual material purchases will be the sum of the next four 
quarters i.e. the remaining quarters of the current year (Y1 quarters 2, 3 
and 4) plus the first quarter of the following year (Y2 quarter 1). The 
budgets for these quarters will have been updated based on the actual 
material purchases from quarter 1 ($210,000) and the predicted cost 
increase of 1%. 


Year 1 Year 1 Year 1 Year 1 Year 2 


Q1 Q2 Q3 Q4 Q1 
Actual Budget Budget Budget Budget 
$ $ $ $ $ 
Materials 210,000 212,100 214,221 216,363 218,527 


purchases 
(increasing at 
1% per quarter) 


The total annual material purchases figure in the updated rolling budget 
would therefore be $212,100 + $214,221 + $216,363 + $218,527 = 
$861,211 
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qj Test your understanding 9 — Preparing an ABB 
Step 1 Identify cost pools and cost drivers. 
Step 2 Calculate a budgeted cost driver rate based on budgeted 


cost and budgeted activity. 


Step 3 Produce a budget for each department or product by 
multiplying the budgeted cost driver rate by the expected 
usage. 


qj Test your understanding 10 


D is the correct answer. 


Situation A would be best suited by implementing Zero Base Budgeting. 
Situation B does not require ABB since it has relatively low overheads. 
Situation C would be suitable for incremental budgeting. ABB will 
certainly not be quicker. 


LF Test your understanding 11 


Capital expenditure is often long-term in nature. It is more useful to 
compare actual costs to forecast completion costs so that action can be 
taken when a project is in progress rather than waiting for completion. 


7] Test your understanding 12 


The mobile phone market is intensely competitive so a company will 
need sophisticated systems to gather information about the market and 
competitors. The market is also fast changing so a rolling budget 
approach may be suitable to keep budget targets up to date. It will be 
very important to incorporate the latest information into budgets and a 
participative approach will be important as production managers and 
sales managers may have local knowledge which would improve the 
budgeting process. 


KAPLAN PUBLISHING 347 


Budgeting 


Test your understanding 13 


Internal information will be required from the: 


sales department relating to volume and estimated collection 
periods 


the production manager will estimate material, labour and 
overhead usage 


the purchasing manager will estimate material prices and payment 
terms 


human resources will forecast pay rates, bonus payments and 
overtime requirements 


the finance office may forecast payments of interest, dividends and 
general office costs. 


External information may be required relating to forecast interest rates, 
tax rates, payment terms for tax, exchange rates, inflation, etc. 


Test your understanding 14 


An analysis of overheads should be carried out to determine the 
proportion that have identifiable cost drivers which differ from the normal 
volume related cost drivers which may be used when carrying out 
incremental budgeting. If a substantial volume of overhead is non- 
volume related then implementing ABB may lead to more accurate 


planning and control. 


Issues, which should then be considered include: 


the development or purchase of a suitable computer system to 
support an ABB process 


training of staff to operate and interpret the information produced 


development of an implementation plan and whether this should 
run in tandem with the existing process for a trial period. 
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7] Test your understanding 15 — Flexing Budgets 

(a) 90% of capacity = 90% x 150,000 = 135,000 units 
Stepped supervisor costs = 135,000/15,000 = 9 steps 
Material cost = 135,000 x $7 per unit = $945,000 


Labour cost = 135,000 x $7.50 = $1,012,500 Fixed costs = 
$60,000 


Stepped costs = 9 steps x $42,000 per step = $378,000 
Total flexed production cost = $2,395,500 

(b) 90% of capacity = 90% x 150,000 = 135,000 units 
Fixed quality control costs $250,000 


(135,000 smartphones/1,000 units) = 135 x 5 hours x $120 = 
$81,000 


Total = $331,000. 
(c) Statements 3 and 4 are correct. 


It is a zero-based budget, not a flexible budget, which assesses all 
activities for their value to the organisation, so Statement 1 is 
incorrect. 


A flexible budget will not be better or worse than a fixed budget in 
terms of including budgetary slack, so Statement 2 is incorrect. 


Flexible budgeting can be time-consuming to produce as splitting 
out semi-variable costs could be problematic, so Statement 3 is 
correct. 


Estimating how costs behave over different levels of activity can be 
difficult to predict, so Statement 4 is correct. 
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Chapter learning objectives 


Upon completion of this chapter you will be able to: 


. analyse fixed and variable cost elements from total cost data 
using high/low method. 


. explain and apply analysis techniques including correlation, 
regression and time series. 


. estimate the learning rate and learning effect. 


. apply the learning curve model to a budgetary problem, 
including calculations on steady states. 


. discuss the benefits and limitations of correlation, regression 
and time series techniques, and, also the reservations with 
the learning curve model. 
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QUANTITATIVE 
ANALYSIS 
CORRELATION, LEARNING CURVE 
REGRESSION, HIGH/LOW ANALYSIS MODEL 
TIME SERIES 


1 High/low analysis 


G) A method of analysing a semi-variable cost into its fixed and variable 
elements based on an analysis of historical information about costs at 
different activity levels. 


The fixed and variable costs can then be used to forecast the total cost at any 
level of activity. 


The approach is as follows: 

Step 1 

Select the highest and lowest activity levels, and their costs. 
Step 2 

Find the variable cost/unit. 


(Cost at high level of activity — Cost at low level activity) 


Naniablecosuunit'= (High level activity — Low level activity) 


Step 3 

Find the fixed cost, using either the high or low activity level. 
Fixed cost = Total cost at activity level — Total variable cost 
Step 4 


Use the variable and fixed cost to forecast the total cost for a specified level of 
activity. 


Advantages of high/low analysis 

. The high-low method is simple to calculate. 

. It is easy to understand and easy to use. 

Disadvantages of high/low analysis 

. It assumes that activity is the only factor affecting costs. 

. It assumes that historical costs reliably predict future costs. 


. It uses only two values, the highest and the lowest, so the results may be 
distorted due to random variations in these values. 
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7] Test your understanding 1 — High-low analysis 

Cost data for the six months to 31 December 20X8 is as follows: 

Month Units Inspection costs 

$ 

July 340 2,240 

August 300 2,160 

September 380 2,320 

October 420 2,400 

November 400 2,360 

December 360 2,280 
Required: 
Use high/low analysis to find the variable cost per unit, and the total 
fixed cost. Forecast the total cost when 500 units are produced. 


T 


Output (units) Total cost 
($) 
200 7,000 
300 8,000 
400 9,000 


(a) Find the variable cost per unit. 

(b) Find the total fixed cost. 

(c) Estimate the total cost if output is 350 units. 
(d) Estimate the total cost if output is 600 units. 


Solution 
(a) Variable cost per unit = ($9,000 — $7,000) + (400 — 200) 
= $10 per unit 
(b) Using high activity level: 
Total cost = $9,000 
Total variable cost = 400 x $10 $4,000 


Therefore Fixed cost $5,000 
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(c) If output is 350 units: 
Variable cost = 350 x $10 = $3,500 
Fixed cost = $5,000 
Total cost = $8,500 
(d) If output is 600 units: 
Variable cost = 600 x $10 $6,000 
Fixed cost = $5,000 
Total cost = $11,000 


2 Introduction to learning curves 


Examiner's article: visit the ACCA website, www.accaglobal.com, to review the 
examiner's article written on this topic. 
https://www.accaglobal.com/ca/en/student/exam-support- 
resources/fundamentals-exams-study-resources/f5/technical-articles/the- 
learning-rate-and-learning-effect.html 


It has been observed in some industries that there is a tendency for labour time 
per unit to reduce in time: as more of the units are produced, workers become 
more familiar with the task and get quicker. 


From the experience of aircraft production during World War Il, aircraft 
manufacturers found the rate of improvement was so regular that it could be 
reduced to a formula, and the labour hours required could be predicted with a 
high degree of accuracy from a learning curve. 


The first time a new operation is performed, both the workers and the operating 
procedures are untried. As the operation is repeated, the workers become more 
familiar with the work, labour efficiency increases and the labour cost per unit 
declines. 


Wright's Law 


Wright's Law states that as cumulative output doubles, the cumulative average 
time per unit falls to a fixed percentage (the ‘learning rate’) of the previous 
average time. 


The learning curve is 'The mathematical expression of the commonly observed 
effect that, as complex and labour-intensive procedures are repeated, unit 
labour times tend to decrease." 


The learning process starts from the point when the first unit comes off the 
production line. From then on, each time cumulative production is doubled, the 
cumulative average time per unit is a fixed percentage of its previous level. 


For example, a 90% learning curve means that each time cumulative output 
doubles the cumulative average time per unit falls to 90% of its previous value. 
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3 Limitations of the Learning Curve model 


The learning curve model has its limitations. Learning effects are most likely to 
be seen if: 


. The process is labour intensive. 


Modern manufacturing environments may be very capital intensive (i.e. 
machine intensive) and the labour effect cannot apply if machines limit the 
speed of labour. 


. The product is new. 


This may be the case in the modern environment as products have short 
lives and therefore new products will be introduced on a regular basis. The 
introduction of a new product makes it more probable that there will be a 
learning effect. 
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. The product is complex. 


The more complex the product the more likely that the learning curve will 
be significant, and the longer it will take for the learning curve to reach a 
steady state or 'plateau' (beyond which no more learning can take place). 


. Production is repetitive and there are no breaks in production. 


The learning effect requires that production is repetitive with no major 
breaks in which the learning effect may be lost. JIT production has moved 
towards multi-skilled and multi-tasked workers. It is possible that some of 
the benefits of the learning effect in a single tasking environment may be 
lost. The production of small batches of possible different products in 
response to customer demand may also lead to the loss of some of the 
learning effect. 


4 The tabular approach 


Consider the following example of the time taken to make the first four units of a 
new product: 


Serial number of Time to make the 
units unit concerned (hours) 
01 10 hours 
02 8 hours 
03 7.386 hours 
04 7.014 hours 
While it is clear that we are getting quicker, it is not obvious how the times to 
make successive units are related. However, a pattern becomes apparent if we 
look at the cumulative average time per unit instead: 
Serial numberof | Time to make the | Total cumulative Cumulative 
unit unit concerned time to make all | average time per 
(hours) units so far unit 
01 10.000 10.000 10.000 x 90% 
02 8.000 18.000 9.000 
03 7.386 25.386 8.462 x 90% 
o4 7-014 32.400 8.100 


In this example, Wright's Law is verified as the cumulative average decreases 
to 90% of the previous average every time we double the cumulative output, 
such as from 1 to 2 or from 2 to 4 units. We therefore say that the process 
demonstrates a 90% learning rate. 


All learning curve calculations use this idea of a cumulative average, so imagine 
all units having serial numbers so you can see how they fit into the cumulative 
picture. 
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For example, how long would it take to make a further 4 units, doubling the 
cumulative total to 8? The order of calculations is very important: 


Step 1: Calculate the cumulative average time for the target production. Here, 
the cumulative average for the first 8 units = 8.100 x 90% = 7.290 hours per unit 


Step 2: Calculate the total cumulative time. The total cumulative time for the 
first 8 units = 7.290 x 8 = 58.320 hours 


Step 3: Time to make the next 4 units = the time to make 8 in total — the time to 
make the first 4 


Time to make next 4 units = 58.320 — 32.400 = 25.920 hours. 
Or, shown as a table: 


Serial number of | Total cumulative Cumulative 
unit time average time 
04 32.400 8.100 S) x 90% 
08 58.320 <= 7.290 


7] Test your understanding 2 — Learning Curve table 


A new product will take 100 hours for the first unit. An 80% learning 
curve applies. 


Required: 
Complete the table. 


Cumulative Incremental 
Units Average Total Units Total Average 
time per time time time per 
unit unit 

4 
2 
4 
8 
16 
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5 The algebraic approach 


The problem with total doubling is that we cannot calculate averages for all 
levels of production. For example, how would we go about calculating how long 
the fifth unit should take to make? 


The learning curve table in the tabular approach is useful if output keeps 
doubling, but for intermediate output levels we can obtain the information we 
need with the following formula: 


Y=a*x? 
Where 
. x = cumulative number of units 
. Y = cumulative average time per unit to produce x units 
. a = time required to produce the first unit of output 


. b = index of learning = log r/log 2, where r = the learning rate expressed as 
a decimal. 


Assume that it takes 400 direct labour hours to produce the first unit of a 
new product and an 85% learning curve applies. 


Required: 
Calculate the total time to produce the third unit. 


Solution 

. b = log(0.85)/log 2 
b = —0.0706/0.3010 = -0.234 

. The cumulative average time to produce the first two units is 
y = 400 x 2-254 = 340.1. 


The total time to produce the first two units = 340.1 x 2 = 680.2 
hours. 


. The cumulative average time to produce the first three units is 
y = 400 x 3 -2234 = 309.3. 


The total time to produce the first three units = 309.3 x 3 = 927.9 
hours. 


. The time to produce the third unit = 927.9 — 680.2 = 247.7 direct 
labour hours. | 
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7] Test your understanding 3 — Learning Curve calculations 


The first unit of a new product is expected to take 100 hours. An 80% 
learning curve is known to apply. 


Calculate: 

(a) the average time per unit for the first 16 units 
(b) the average time per unit for the first 25 units 
(c) the time it takes to make the 20th unit. 


7] Test your understanding 4 — Cessation of the learning curve effect 


The first batch of a new product took 20 hours to produce. The learning 
rate is 90%. 


Required: 


If the learning effect ceases after 72 batches (i.e. all subsequent 
batches take the same time as the 72nd), how long will it take to make 
100 batches? 


Note: there is an alternative calculation we can use if (and only if) we have a 
specific number of times the number of units has doubled: 


Y=a*r 
Where 
. r = the learning rate expressed as a decimal. 
. Y = cumulative average time per unit to produce x units 
. a = time required to produce the first unit of output 


. n = number of times the units have doubled since the first unit was 
produced. 


LT Test your understanding 5 — Product X 


Average unit times for product X have been tabulated as follows 


Unit number Cumulative average time per unit Yx 
1 20 minutes 
8 12.72 minutes 
Required: 


What is the learning rate? 


KAPLAN PUBLISHING 359 


Quantitative techniques 


360 


Test your understanding 6 -SCW Co 


SCW Co has budgeted for a learning rate of 95% on the production of its 
new product Q, which is still at the development stage. 


Actual results were as follows: 
. Time to make the first unit of Q = 40 minutes 
. Time to make the first 8 units = 233 minutes 


Required: 


(a) Calculate the actual learning rate, assuming a steady state has not 
been reached. 


(b) Give TWO possible reasons why the rate is different from 
anticipated. 


Test your understanding 7 — Calculate the learning rate 


The times taken to produce each of the first four batches of a new 
product were as follows: 


Batch number Additional time taken 
1 100 minutes 
2 70 minutes 
3 62 minutes 
4 57 minutes 


Based upon the above data, the rate of learning was closest to 
A 70% 


B 72.25% 
C 82% 
D 85% 
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LF] Test your understanding 8 — Learning Curve statement 


‘The learning curve is a simple mathematical model but its application to 
management accounting problems requires careful thought.’ 

Required: 

Having regard to the above statement: 


(a) explain the ‘cumulative average-time’ model commonly used to 
represent learning curve effects. 


(b) explain the use of learning curve theory in budgeting and 
budgetary control; explain the difficulties that the management 
accountant may encounter in such use. 


(c) explain the circumstances in which the use of the learning curve 
may be most relevant. 


LT Test your understanding 9 — Swiss watch 


A Swiss watch making company wishes to determine the minimum price 
it should charge a customer for a special order of watches. The 
customer has requested a quotation for 10 watches (1 batch), but might 
subsequently place an order for a further 10. Material costs are $30 per 
watch. It is estimated that the first batch of 10 watches will take 

100 hours to manufacture and an 80% learning rate is expected to 
apply. Labour plus variable overhead costs amount to $3 per hour. 
Setup costs are $1,000 regardless of the number of watches made. 


Required: 


(a) What is the minimum price the company should quote for the initial 
order if there is no guarantee of further orders? 


(b) If the company was then to receive the follow-on order, what would 
the minimum price of this order be? 


(c) What would be the minimum price if both orders were placed 
together? 


(d) Having completed the initial orders for a total of 20 watches (price 
at the minimum levels recommended in (a) and (b)), the company 
thinks that there would be a ready market for this type of watch if it 
brought the unit selling price down to $45. At this price, what would 
be the profit on the first 140 ‘mass-production’ watches (i.e. after 
the first 20 watches) assuming that marketing costs totalled $250? 
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Applications of the learning effect 


6 


Pricing decisions: prices will be set too high if based on the costs of 
making the first few units. 


Work scheduling: less labour per unit will be required as more units are 
made. This may have management implications, e.g. workers may be laid 
off. 


Product viability: the viability of a product may change if a learning effect 
exists. For example, a product that will make a loss based on the labour 
cost for the time taken on production of the early units, may become 
profitable once the learning effect has reduced the labour cost sufficiently, 
and so the product will become viable once we are producing higher 
volumes. 


Standard setting: if a product enjoys a learning effect but this effect is 
ignored, then the standard cost will be too high. The presence of a 
learning effect can also make standard setting difficult. Ignoring a learning 
effect could result in a need to calculate planning and operating variances. 


Budgeting: the presence of a learning effect should be taken into account 
when setting budgets. For example, the labour budget may be reduced by a 
learning effect but working capital may be required sooner than expected. 


Learning curve and steady state 


The learning effect will only apply for a certain range of production. (For example, 
in TYU4, the learning effect ceases after 72 batches). 


For example, machine efficiency may restrict further improvements or there may 
be go-slow arrangements in place. 


Once the steady state is reached the direct labour hours will not reduce any 
further and this will become the basis on which the budget is produced. 


362 


It has been stressed that the learning curve was derived from 
observations of the reductions in direct labour time taken to complete 
successive repetitive but complex assembly tasks. However, learning 
rates have frequently been determined by fitting curves to total cost per 
unit data. For example, DePuy (1993) used this method to ascertain for 
the US government the learning rate achieved by defence contractors. 
The purpose in gathering this data was to help in price negotiations with 
the contractors. 


The slope of the learning curves derived ranged from 0.718 to 1.021, 
with a mean of 0.858. These data suggest that defence contractors 
typically enjoy a reduction of 14 per cent of average unit cost on each 
doubling of output. The strict application of the learning curve 
phenomenon is seen in the area of direct labour, and it is arguable that, 
in using unit cost data, the result outlined above actually reflects the so- 
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called ‘experience curve; rather than the learning curve as strictly 
defined. The ‘experience curve’ extends the learning curve approach to 
areas other than direct labour. Rather than relating indirectly to cost via 
time, an experience curve relates directly to cost, and it is a function 
which shows how total cost per unit declines as output increases. 


Total cost in experience curves includes all overhead types — 
production, marketing and distribution — and thus cost reduction arising 
from factors such as factory size, production technology, substitution of 
materials and design modifications are reflected in an experience curve. 


Experience curves, like learning curves, can be regarded as statements 
of what will happen in practice. This could be considered to be a western 
approach. An alternative approach, adopted by the Japanese, is that 
these curves should be taken as expressions of what is desirable, and 
hence what should be striven for. 


The improvement-oriented Japanese typically aim actively to foster a 
67 per cent learning curve, as against the 80 per cent curve more 
usually found in the west. 


7] Test your understanding 10 — Bike Racers Co 


Bike Racers Co has designed a radically new concept in racing bikes, 
with the intention of selling them to professional racing teams. The 
estimated cost and selling price of the first bike to be manufactured and 
assembled is as follows: 


Materials $1,000 
Assembly labour (50 hours at $10 per hour) $500 
Fixed overheads (200% of assembly labour) $1,000 
Profit (20% of total cost) $500 
Selling price $3,000 


Bike Racers Co plans to sell all bikes at total cost plus 20%, and the 
material cost per bike will remain constant, irrespective of the number 
sold. Bike Racers Co's management expects the assembly time to 
gradually improve with experience, and has estimated a 80% learning 
curve. 


(1) Mr Wiggo, a racing team manager, approached Bike Racers Co in 
January 20X5 and committed to buy the first bike, as well as the 
second bike produced. 


What price should be charged by Bike Racers Co for the 
second bike produced? 


A $2,280 
B $2,400 
C $2,640 
D $2,750 
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(2) Mr Froome, the manager of another racing team, approaches 
Bike Racers Co after Mr Wiggo. He offers to wait until the first two 
bikes are sold to Mr Wiggo and to then order the third and fourth 
bikes to be produced. 


What would be the average price per bike charged to 


Mr Froome? 
A $2,064 
B $2,280 
C $2,640 
D $4,128 


(3) The manager of a third racing team, Mr Hoy, approaches 
Bike Racers Co shortly after Mr Froome. He offers to immediately 
equip his entire team of eight racers with the new bikes, before a 
sale is made to anyone else. 


What would be the price per bike if Mr Hoy placed an order for 
the first eight bikes, to the nearest $? 


A $2,048 
B $2,122 
C $3,000 
D $4,128 


(4) The first phase of production has now been completed for the new 
bike. The first bike actually took 45 hours to make, and the total 
time for the first eight bikes amounted to 151.875 hours, at which 
point the learning effect came to an end. 


What was the actual rate of learning which occurred? 


A 72.5% 
B 75% 
C 82% 
D 85% 
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(5) Which of the following statements on the presence of a 
learning curve are NOT correct? 


(1) A standard costing system would need to set standard labour 
times after the learning curve has reached a steady state. 


(2) Identification of the learning curve will permit the company to 
better plan its marketing, work scheduling, recruitment and 
material acquisition activities. 


(3) Careful and accurate budgeting will ensure the learning curve 
effects are favourably impacting on labour costs. 


(4) Accurate and appropriate learning curve data are easy to 
estimate. 


A Statements (1) and (2) 
B Statements (2) and (3) 
C Statements (1) and (4) 
D Statements (3) and (4) 


7 Other quantitative analysis techniques 


Businesses may also want to quantify forecasts for budgeting, planning and 
evaluation purposes. There are a number of quantitative techniques students 
should be familiar with, such as correlation, linear regression and time series 
analysis. 


In exam scenarios, students must be able to explain and apply those 
techniques. They also must be able to discuss the suitability, principles, uses 
and limitations of these techniques. 


Linear regression 


The high-low method only takes account of two observations — the highest and 
the lowest. To take account of all observations, a more advanced calculation is 
needed. It is known as linear regression, and uses a formula to estimate the 
linear relationship between the variables. 


Linear regression is a simple statistical tool used to model the dependence of a 
variable (say, costs) on one (or more) variables (say, volume). This functional 
relationship may then be formally stated as an equation, with associated 
statistical values that describe how well this equation fits the data. 
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The equation of a straight line is: 
y = atbx 
where y = dependent variable 
a = intercept (on y-axis) 
b = gradient of straight line 
x = independent variable 
deg på nè xy- 2xdy 
nyx? — (2x)? 
where n = number of pairs of data 
and a = y-bx 
where Y = average (mean) of y = Zy/n 
X = average (mean) of x = Zx/n 
Note: The above equations are provided in the formula sheet for this 
exam. 


Regression analysis is a technique for estimating the line of best fit, given a 
series of data. It is essentially a statistical technique, based on the concept of 
‘drawing the line that minimises the sum of the squares of the deviations of the 
line from the observed data' (so it is sometimes referred to as the ‘least 
squares’ method). The regression line of y on x is used when an estimate of y 
(the dependent variable) is required for a given value of x (the independent 


variable). 
Linear regression analysis can be used to make forecasts or estima’ 


es 


whenever a linear relationship is assumed between two variables, and historical 


data is available for analysis. Two such relationships are: 


. A time series and trend line. Linear regression analysis is an 
to calculating moving averages to establish a trend line from a 


alternative 
ime series. 


(Time series is explained later in this chapter). The independent variable 


(x) in a time series is time. The dependent variable (y) is sales, 


production volume or cost. 


. Total costs, where costs consist of a combination of fixed 
variable costs (for example, total overheads, or a semi-variab 


costs and 
e cost 


item). Linear regression analysis is an alternative to using the high-low 


method of cost behaviour analysis. It should be more accurate 


than the 


high-low method, because it is based on more items of historical data, not 


just a ‘high’ and a ‘low’ value. In this case: 


— The independent variable (x) in total cost analysis is the volume of 


activity. 
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— The dependent variable (y) is total cost. 
— The value of a is the amount of fixed costs. 
— _ The value of b is the variable cost per unit of activity. 


When a linear relationship is identified and quantified using linear regression 
analysis, values for ‘a’ and ‘b’ are obtained, and these can be used to make a 
forecast for the budget. For example, a sales budget or forecast can be 
prepared, or total costs (or total overhead costs) can be estimated, for the 
budgeted level of activity. 


Fel 


X Co is forecasting its sales for the four quarters of 20X5. It has carried 
out a linear regression exercise on its past sales data and established 
the following: 


a=20 
b=0.7 

The equation of the regression line is therefore: 
y=20+0.7x 


When x is number of the quarter and y is the sales value in $000s. 
Calculate the sales for each of the quarters in 20X5. 


Solution 
$000 
Quarter1 | y=20+(0.7 x 1)= 20.7 
Quarter2 | y= 20+ (0.7 x 2)= 21.4 
Quarter3 | y= 20+ (0.7 x 3)= 22.1 
Quarter4 |y= 20 + (0.7 x 4)= 22.8 
Regression analysis is based on sample data. If we selected a different sample, 
it is probable that a different regression line would be constructed. For this 


reason, regression analysis is most suited to conditions where there is a 
relatively stable relationship between the variables. 
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Marcus Aurelius is a small supermarket chain that has 6 shops. Each 
shop advertises in their local newspapers and the marketing director is 
interested in the relationship between the amount that they spend on 
advertising and the sales revenue that they achieve. She has collated 
the following information for the 6 shops for the previous year: 


Shop Advertising Sales revenue 
expenditure 

$000 $000 
1 80 730 
2 60 610 
3 120 880 
4 90 750 
5 70 650 
6 30 430 


She has further performed some calculations for a linear regression 
calculation as follows: 


. the sum of the advertising expenditure (x) column is 450 
. the sum of the sales revenue (y) column is 4,050 


. when the two columns are multiplied together and summed (xy) the 
total is 326,500 


. when the advertising expenditure is squared (x?) and summed, the 
total is 38,300, and 


. when the sales revenue is squared (y?) and summed, the total is 
2,849,300. 


Calculate the line of best fit using regression analysis: 


Advertising Sales 
expenditure $000 


$000 
x y xy x? y? 
80 730 58,400 6,400 532,900 
60 610 36,600 3,600 372,100 
120 880 105,600 14,400 774,400 
90 750 67,500 8,100 562,500 
70 650 45,500 4,900 422,500 
30 430 12,900 900 184,900 
450 4,050 326,500 38,300 2,849,300 
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n2xy-2xzy 
n=x? - (Ex)? 


6 x 326,500- 450 x 4,050 
6 x 38,300 - 450° 


136,500 
27,300 


a = y -bx 
a s Se =S = 300 


The regression equation is y = 300 + 5x 
Mathematical interpretation 


If x = 0, then y = 300 and then each time x increases by 1 y increases 
by 5. 

Business interpretation 

If no money is spent on advertising then sales would still be $300,000. 


Then for every additional $1 increase in advertising sales, revenue 
would increase by $5. 


Forecasting 


The regression equation can be used for predicting values of y from a given x 
value. 


(1) Ifthe value of x is within the range of our original data, the 
prediction is known as Interpolation. 


(2) If the value of x is outside the range of our original data, the 
prediction is known as extrapolation. 


In general, interpolation is much safer than extrapolation. 
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Test your understanding 11 — Marcus Aurelius, continued 


Marcus Aurelius has just taken on 2 new stores in the same area. The 
predicted advertising expenditure is expected to be $150,000 for one 
store and $50,000 for the other. 


(a) Calculate the predicted sales revenues. 
(b) Explain the reliability of the forecasts. 


Limitations of simple linear regression 


(1) 
(2) 


(3) 


(4) 


(5) 


(6) 
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Assumes a linear relationship between the variables. 


Only measures the relationship between two variables. In reality, the 
dependent variable is affected by many independent variables. 


Only interpolated forecasts tend to be reliable. The equation should not 
be used for extrapolation. 


Regression assumes that the historical behaviour of the data 
continues into the foreseeable future. One of the problems of both 
techniques (linear regression, as well as time series), is that forecasts are 
based on past data. Sudden changes in the market will not be immediately 
reflected in the forecasts. Thus there may still be a role for the managers 
to use their experience, intuition, and judgement to amend the forecasts 
produced by the statistical analysis. 


Interpolated predictions are only reliable if there is a significant 
correlation between the data. 


The accuracy of forecasting is affected by the need to adjust historical 
data and future forecasts to allow for price or cost inflation. When 
historical data is used to calculate a trend line or line of best fit, it should 
ideally be adjusted to the same index level for prices or costs. If the actual 
cost or revenue data is used, without adjustments for inflation, the 
resulting line of best fit will include the inflationary differences. 


When a forecast is made from a line of best fit, an adjustment to the 
forecast should be made for anticipated inflation in the forecast period. 
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Production overhead costs at company BW are assumed to vary with the 
number of machine hours worked. A line of best fit, based on 20X4 prices, 
will be calculated from the following historical data, with costs adjusted to 
allow for cost inflation over time. 


Year Total production Number of Cost 

overheads machine hours index 
$ 

20X1 143,040 3,000 192 

20X2 156,000 3,200 200 

20X3 152,320 2,700 224 

20X4 172,000 3,000 235 

Required: 


(a) Reconcile the cost data to a common price level, to remove 
differences caused by inflation. 


(b) Ifthe line of best fit, based on current (20X4) prices, is calculated 
as: 


y = 33,000 + 47x, where y = total production overhead costs in $ 
and x = the number of machine hours: 


calculate the expected total overhead costs in 20X5 if expected 
production activity is 3,100 machine hours and the expected cost 
index is 250. 


Solution 


(a) As the line of best fit is based on 20X4 prices, use this as the 
common price level. Costs should therefore be adjusted by a 


factor: 

Index level to which costs will be adjusted 

Actual index level of costs 

Year Actual Cost Adjustment Costs at 20X4 

overheads index factor price level 

$ $ 
20X1 143,040 192 x 235/192 175,075 
20X2 156,000 200 x 235/200 183,300 
20X3 152,320 224 x 235/224 159,800 
20X4 172,000 235 x 235/235 172,000 
(b) If the forecast number of machine hours is 3,100 and the cost 

index is 250: 
Forecast overhead costs = [$33,000 + ($47 x 3,100 hours)] x 
(250/235) 


= $178,700 x (250/235) = $190,106 
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Correlation 


Regression analysis attempts to find the relationship between a number of 
variables. Correlation is concerned with establishing how strong the relationship 
is. 


y y 


x x 


Clearly in the first diagram, the regression line would be a much more useful 
predictor than the regression line in the second diagram. 


In terms of degrees of correlation, two variables might be perfectly correlated, 
partly correlated, or uncorrelated. 


Perfect correlation 
Positive correlation Negative correlation 
y x 
x x 
All the pairs of values lie on a straight line. There is an exact 
relationship between the two variables. 
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Partial correlation 


Positive correlation Negative correlation 


x x 
In the first diagram there is not an exact relationship, but low values of 
x tend to be associated with low values of y, and high values of x tend 
to be associated with high values of y. 


In the second diagram again there is not an exact relationship, but low 
values of x tend to be associated with high values of y and vice versa. 


No correlation 


x 
The values of the two variables seem to be completely unconnected. 


Positive and negative correlation 
Correlation can be positive or negative. 


Positive correlation means that high values of one variable are 
associated with high values of the other and that low values of one are 
associated with low values of the other. 


Negative correlation means that low values of one variable are 
associated with high values of the other and vice versa. 
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The correlation coefficient 


The degree of correlation can be measured by the Pearsonian 
correlation coefficient, r (also known as the product moment correlation 
coefficient). 


E ny xy- EXPY 
[oze E) (zy? Ey’) 


Note: This formula is provided in the formula sheet for this exam. 


r 


The calculation of correlation coefficients can be useful in telling us how 
strongly two sets of data are related to each other — for instance, 
factory costs relation to production levels or sales volumes in relation to 
advertising spend — so that we can decide whether the data can be 
used to help us forecast. 


r must always be between —1 and +1. 


If r = 1, there is perfect positive correlation. The data points lie exactly 
on a straight line of positive gradient. 


If r = 0, there is no linear correlation. 


If r = —1, there is perfect negative correlation (again the data points lie 
on a straight line, but with a negative gradient). 


For other values of r, the meaning is not so clear. It is generally taken 
that if r > 0.8, then there is strong positive correlation and if r < —0.8, 
there is strong negative correlation. 


However, more meaningful information can be gathered from 
calculating the coefficient of determination, r? (see next page). 


TI Test your understanding 12 — A Co 


A Co is assessing the impact of advertising on customer perceived 
quality of its products. 


If the correlation coefficient between variables X (advertising 
spend) and Y (customer perceived quality) is 0.85, which TWO of 
the following comments are correct? 


A Values of Y increase as values of X increase 

Y decreases by 0.15 for every increase of 1 in X 
Y increases by 0.85 for every increase of 1 in X 
The link between X and Y values is very strong 


The link between X and Y values is linear 


7ramoodw 


Increases in X cause corresponding increases in Y 
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The coefficient of determination 


This measures how good the estimated regression equation is, designated as r? 
(read as r-squared). The higher the r-squared, the more confidence one can 
have in the equation. Statistically, the coefficient of determination represents 
the proportion of the total variation in the y variable that is explained by 
the regression equation. It has the range of values between 0 and 1. 


For example, if we read the following statement "factory overhead is a function 
of machine-hours with r? = 0.80," can be interpreted as "80% of the total 
variation of factory overhead is explained by the machine hours and the 
remaining 20% is accounted for by something other than machine-hours." The 
20% is referred to as the error term. 


qj Test your understanding 13 — Coefficient of determination 


The correlation coefficient (r) for measuring the connection between 
two variables (x and y) has been calculated as 0.6. 


How much of the variation in the dependent variable (y) is 
explained by the variation in the independent variable (x)? 


A 36% 
B 40% 
cC 60% 
D 64% 


Limitations of correlation 


(1) Correlation could be misleading used on sample data. Because an 
apparent correlation in a sample is not necessarily present in the 
population from which the sample came from. It could be only due to 
chance coincidence — a random sampling error. This is why a correlation 
must be accompanied by a significance test to assess its reliability. 


(2) Correlation and causality are not the same thing. Although a correlation 
demonstrates that a relationship exists between two variables, it does not 
automatically imply that one causes the other. Just because X and Y are 
correlated in some way does not mean that X causes a change in Y, or 
vice versa. 


For instance, if we look at two variables, ‘sales of sunglasses’ and ‘ice 
cream sales’, we know intuitively that there's no way one variable has a 
cause-and-effect impact on the other. However, both sunglasses sales 
and ice cream sales will have greater numbers in summer months, so they 
will be strongly correlated with each other. 
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(3) A correlation coefficient of ‘0’ could fail to detect an obvious relationship if 
it is not a linear one. For example, the correlation coefficient is also 0 in 


this case: 
10 e r=0 e 
e 
9 e 
e 
e 
8 e 
e. 
e 
rol yf e 
e 
e 
6 . 
, e 
5 
. e 
4 oe i 
2 $ 4 5 6 7 8 9 


The correlation coefficient will only detect linear relationships. Just because the 
correlation coefficient is near 0, it doesn't mean that there isn't some type of 
relationship there. 


Time series analysis 


Using time series analysis in order to forecast future figures in a budget is a 
favourite examination topic in the Management Accounting (MA) exam. 


In this Performance Management (PM) exam, candidates must be able not only 
to use the time series techniques to forecast future trends and seasonal 
variations, but also understand the weaknesses of time series analysis and the 
problems of using historical data to predict the future. 


Time series forecasting methods are based on analysis of historical data. They 
make the assumption that past patterns in data, such as seasonality, can be 
used to forecast future data points. This means that its future predictions are 
more curved than linear. 
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A time series is a set of values for some variable (e.g. monthly 
production) which varies with time. The set of observations will be taken 
at specific times, usually at regular intervals. Examples of figures which 
can be plotted as a time series are: 


. monthly rainfall in London 
. daily closing price of a share on the Stock Exchange 
. monthly sales in a department store. 


Time series analysis takes historic data and breaks it down into 
component parts that are easier to extrapolate (predict future values of). 
In particular, it will isolate the underlying trend. 


The basic pattern of a time series can be identified by plotting the recent points 
of the values on a graph: 


Volume 


(000) 
30 Basic trend 
28 fe Actual data 
26 peer 
24 


22 


Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec Mar Jun Sep Dec 


Characteristic time series components 


Analysis of time series has revealed certain characteristic movements or varia- 
ions: the components of the time series. Analysis of these components is 
essential for forecasting purposes. 


The four main types of component are as follows: 


. The basic trend (long-term): The basic trend refers to the general 
direction of the graph of a time series over a long interval of time once the 
short-term variations have been smoothed out. This movement can be 
represented on the graph by a basic trend curve or line. 


. Cyclical variations (medium-term): Cyclical variations refer to medium- 
term oscillations or swings about the basic trend. These cycles may or 
may not be periodic; they do not necessarily follow exactly similar patterns 
after equal intervals of time. In business and economic situations 
movements are said to be cyclical if they recur after time intervals of more 
than one year. A good example is the trade cycle, representing intervals of 
boom, decline, recession, and recovery. 
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. Random variations (short-term): Random variations are the sporadic 


motions of time series due to chance events such as pandemics, floods, 
strikes, elections, etc. By their very nature, they are unpredictable and 
therefore cannot play a large part in any forecasting, but it is possible to 
isolate the random variations by calculating all other types of variation and 
removing them from the time series data. It is important to extract any 
significant random variations from the data before using them for 
forecasting. 


. Seasonal variations (short-term): 


Seasonal variations are the identical, or almost identical, patterns which a 
time series follows during corresponding intervals of successive periods. 
Such movements are due to recurring events such as the sudden increase 
in department store sales before Christmas. Although, in general, 
seasonal movements refer to a period of one year, this is not always the 
case and periods of hours, days, weeks, months, etc. may also be 
considered, depending on the type of data available. 


Having isolated the trend we need to consider how to deal with the 
seasonal variations. We will look at two models — the additive model and 
the multiplicative model. 


The additive model is the simplest model and is satisfactory when the 
variations around the trend are within a constant band width. If, as is more 
usual, the variations around the trend increase as the trend itself rises, it is 
better to use the multiplicative model. 


The additive model — finding the seasonal variations 


The additive model we will use expresses variations in absolute terms with 
above and below average figures being shown as positive or negative. 
The four components of a time series (T = trend; S = seasonal variation; 
C = cyclical variation; R = random variation) are expressed as absolute values 
which are simply added together to produce the actual figures: 

Actual data (time series) =T+S+C+R 
For unsophisticated analyses over a relatively short period of time cyclical 
variations (C) and random variations (R) are ignored. Random variations are 
ignored because they are unpredictable and would not normally exhibit any 
repetitive pattern, whereas cyclical variations (long-term oscillations) are 
ignored because their effect is negligible over short periods of time. The model 
therefore simplifies to: 

Actual data = T + S 


The seasonal variation is therefore the difference between the computed trend 
figure and the original time series figure. Thus: 


S = Actual- T 
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The seasonal variations can be extracted by subtracting each trend 
value (using the moving averages method) from its corresponding time 
series value. 
Quarter Original time Underlying trend Seasonal 
series (sales, variation (S) 
$000) 
(a) (b) (a) = (b) 
3 94 100 (6) 
4 127 102 25 
1 84 106 (22) 
2 106 111 (5) 


LTT Test your understanding 14 — Eastoft Feeds and Fertilisers 


Eastoft Feeds and Fertilisers Co uses a number of standard raw 
materials for its product range. Product F4’s main raw material is ‘EF 1’. 
The average price per tonne for this material, which is subject to 
seasonal change, for each quarter during 20X5 is given below. The 
material is in short supply. 


20X5 Q1 Q2 Q3 Q4 
Average price per tonne $40 $44 $64 $76 
Seasonal variation -$4 -$8 +$4 +$8 


Use the following table to determine the underlying trend in the 
average price of raw material ‘EF1’. 


20X5 Q1 Q2 Q3 Q4 


Average price per tonne 


Seasonal variation 
Trend 


Assuming a similar pattern of price movements was to continue, 
complete the following table to determine the likely purchase price 
per tonne for each of the 4 quarters of 20X6. 


20X6 Q1 Q2 Q3 Q4 


Trend (increase of $8 per 
quarter) 


Seasonal variation 


Forecast price per tonne 
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Seasonal variations and the multiplicative model 


Some exam questions may give the trend figures and seasonal variations but, 
instead of the seasonal variations being given in absolute figures as in the 
additive model that we have used so far, the seasonal variations may be given 
as percentage figures. This is the case if the multiplicative model is used for 
the time series analysis. 


In order to find the forecast figures in this case, simply multiply the trend figure 
by the seasonal variation percentage and either add it to the trend or deduct it 
from the trend. 


e.g] 


Given below are the estimated trend figures for a company's sales for 
the next four quarters: 


20X3 Trend 
$ 
Quarter 1 560,000 
Quarter 2 580,000 
Quarter 3 605,000 
Quarter 4 632,000 


The seasonal variations using the multiplicative model have been 
calculated as: 


Quarter 1 +15% 
Quarter 2 +10% 
Quarter 3 -5% 
Quarter 4 — 20% 
Calculate the forecast sales figures for each of the next four quarters. 
Solution 
Quarter 1 $560,000 + (560,000 x 0.15) = $644,000 
Quarter 2 $580,000 + (580,000 x 0.10) = $638,000 
Quarter3 $605,000 — (605,000 x 0.05) = $574,750 
Quarter4 $632,000 — (632,000 x 0.20) = $505,600 


Note: in some questions, these same seasonal variations may have 
been given as 1.15, 1.10, 0.95 and 0.80. 


Forecast sales would then be determined as: 


Quarter 1 $560,000 x 1.15 = $644,000 
Quarter2 $580,000 x 1.10 = $638,000 
Quarter3 $605,000 x 0.95 = $574,750 
Quarter4 $632,000 x 0.80 = $505,600 
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LTT Test your understanding 15 - IST Co 


In IST Co, this year sales amount to $1,325,000. Analysis of recent 
years show a growth trend of 2% per annum. The seasonal variation 
has been estimated as follows: 


. Quarter 1 +$12,000 
. Quarter 2 +$18,000 
. Quarter 3 -$25,000 
. Quarter 4 -$5,000 


You have been asked to forecast the sales for each quarter of next 
year: 


Quarter $ 
1 
2 
3 
4 
Year 


Advantages and disadvantages of time series analysis 


Advantages Disadvantages 
. Identifies seasonal variations . Complicated 
. Can be non-linear . ‘Seasons’ may change 
. Accurate . Based on historical data 
. Less useful on the long term 


There are a number of problems with using time series analysis in order to 
estimate or forecast future results. 


. The main problem is the inherent weakness of extrapolation. In order to 
estimate the trend for the future, the trend line is extended on the graph 
and the figures read off. However, although the time series has moved in 
that particular manner in the past, it does not necessarily mean that it will 
continue to do so in the future. 


. The seasonal adjustments used to find the forecast for the future are also 
based upon historic figures that may well already be out of date. There is 
no guarantee that the seasonal variations will remain the same in the 
future. If the time series has a large residual or random variation element, 
then this will make any forecasts even less reliable. 
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Conclusions on quantitative techniques 


Different forecasting techniques have been explored here (and there are many 
more in the real world). Linear regression is most relevant when there is a 
linear relationship between the variables, time series analysis is most 
appropriate when seasonal variations causes curved forecasts. 


The reliability of a forecasting method can be established over time. If forecasts 
turn out to be inaccurate, management might decide that they are not worth 
producing, and that different methods of forecasting should be tried. On the 
other hand, if forecasts prove to be reasonably accurate, management are likely 
to continue with the same forecasting method. 
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Test your understanding 1 — High Low analysis 


Step 1: Select the highest and lowest activity levels and their costs 


Six months to 31/12/X8 Units produced Inspection costs 


$ 
Highest month 420 2,400 
Lowest month 300 2,160 
Range 120 240 


Step 2: Find the variable cost per unit 

Variable cost per unit = $240/120 = $2 per unit 
Step 3: Find the fixed cost 

Fixed inspection costs are, therefore: 

$2,400 — (420 units x $2) = $1,560 per month 

or $2,160 — (300 units x $2) = $1,560 per month 
i.e. the relationship is of the form y = $1,560 + $2x. 
Step 4: Use these costs to forecast the total costs for 500 units 
Total cost = fixed cost + variable cost 

Total cost = $1,560 + ($2 x 500) 

Total cost = $2,560 


Test your understanding 2 — Learning Curve table 


Cumulative Incremental 

Units Average Total Units Total Average 
time p.u. time time time p.u. 

4 100 100 1 100 100 

2 80 160 1 60 60 

4 64 256 2 96 48 

8 51.2 409.6 4 153.6 38.4 

16 40.96 | 655.36 8 245.76 30.72 
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7] Test your understanding 3 — Learning curve calculations 


(a) 


= 100 

= log 0.8/log 2 = -0.3219 
= 16 

= 100 x 46-2-3219 

= 40.96 hours 


<x oo 
i 


(b) 
= 25 
= 100 x 25-0. 3219 
= 35.48 hours 
(c) 
= 20 
= 100 x 20-3219 
= 38.12 hours 
Total time for 20 units = 38.12 x 20 
= 762.40 
= 19 
= 100 x 49-0. 3219 
= 38.76 hours 
Total time for 19 units = 38.76 x 19 
= 736.44 
Time for 20" unit = 762.40 — 736.44 
= 25.96 hours 


7] Test your understanding 4 — Cessation of the learning curve effect 


Step 1: Calculate the cumulative average time for the number of 
units/batches at which the learning effect ceases. 


b = log 0.9/log 2 = -0.152003 

y = ax? 

Cumulative average time for 72 batches, y is: 
y = 20 x 72-2152003 = 10.44 hrs/batch 


Step 2: Calculate the cumulative average time for the number of 
units/batches, at which the learning effect ceases, minus 1 


x =71 batches 
y = 20 x 71-2152003 = 10.46 hrs/batch 
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Step 3: Calculate the time taken to make the unit/ batch at which the 
learning effect ceases. 


Batches 1-71 will take 71 x 10.46 = 742.66 hrs 
Batches 1-72 will take 72 x 10.44 = 751.68 hrs 
Batch 72 will take 9.02 hrs 


Step 4: Calculate the total time for the number of units/batches 


Batches 1-72 will take 751.68 hrs 
Batches 73-100 will take 28 x 9.02 = 252.56 hrs 


Batches 1-100 will take 1,004.24 hrs 


Test your understanding 5 — Product X 


Using Wright's Law, each time the cumulative output doubles, the 
cumulative average time per unit will go down by the learning rate. 


To get from 1 to 8 the total has doubled 3 times, we need to apply a 
factor of x r? to the average time: 


20 minutes x r? = 12.72 minutes 
r = (12.72)/20 = 0.636 so 
r = 0.63610) = 0.86 or 86% 


Test your understanding 6 - SCW Co 


(a) Actual learning rate achieved 


Given we have figures for cumulative output of 1 and 8 units, we 
can use total doubling (3 times): 


Cumulative average time to make 1 unit = 40 minutes 

Cumulative average time to make 8 units = 233/8 = 29.125 minutes 
The learning rate, r, can be calculate using Y = ar" 

29.125 = 40 x r? 

r = 29.125/40 = 0.728125 

r = 0.8996, or 90% 
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(b) The reasons for the quicker learning could include the following: 


The process for product Q was more familiar than expected, 
perhaps because the product was more like existing products than 
thought. 


The workers used were more experienced or higher skilled than 
would be the case for normal production, so were able to resolve 
the complexities of the new task more quickly. 


LF] Test your understanding 7 — Calculate the learning rate 


Answer D 


The total time for 1 batch is 100 minutes, the total time for the first 
2 batches is 100 + 70 = 170 minutes 


The average time per batch would be 1 batch = 100 mins and 2 batches 
= 170/2 = 85 minutes 


Using Wright's law, the learning rate = 85/100 = 0.85 or 85% 


qj Test your understanding 8 — Learning curve statement 


(a) The ‘cumulative average time’ model commonly used to represent 
the learning curve effects is demonstrated below for a 70 per cent 
learning curve: 


Number of Cumulative Total time Incremental 
units average time required time required 
produced required per for additional 
unit units 
4 100 100 0 
2 70 140 40 
4 49 196 56 
8 34.3 274.4 78.4 


In this model, the cumulative average time required to produce a 
unit of production is reduced by a constant proportion of the 
previous cumulative average time, every time the cumulative 
output doubles. 


In the above example, unit 1 requires 100 hours, but units 1 and 2 
require only 140 hours, unit 2 being produced in 40 hours due to 
labour having learned how to perform more efficiently. Units 3 
and 4 require only a further 56 hours’ work, etc. 
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(b) 


(c) 


This may be modelled mathematically by the equation 
Y=ax? 


where Y = cumulative average hours per unit, x = cumulative 
demand, and a and b are constants. This is only one of the several 
models that may be used to predict the relationship between output 
and labour requirements. 


Budgeting, budgetary control and project evaluation all rely upon 
the preparation of accurate forecasts of production capacity and 
operating costs. Learning curve theory may be used in such 
forecasts. 


In particular, the learning curve theory may be used when repetitive 
manual tasks are introduced into a production process. Under 
these circumstances, application of this theory may result in more 
accurate prediction of labour time, labour costs, variable overhead 
costs that are driven by labour usage, and possibly material usage 
savings. Furthermore, if absorption costing is used, then this theory 
will enable the relationship between fixed overhead recovery and 
production rate to be accurately included in the budgeting process. 


For budgetary control to be effective, the variances calculated must 
be based on realistic targets. A constant standard for labour, 
materials and variable overhead variances is not appropriate when 
he learning curve effect is present. By incorporating the learning 
curve theory into the targets, meaningful variances may be 
calculated and used in budgetary control. 


Problems may be experienced in obtaining data on the rate of the 
learning curve until significant production has taken place. High 
abour turnover and changes in motivation levels may have 
significant effects upon the learning process. If there are extensive 
periods of time between batches of a particular product then the 
learning effect may be lost. The learning curve does not model 
long-term behaviour when there are no further productivity gains 
due to the learning process. 


The learning curve models the speeding up of a relatively new 
production process that involves repetitive manual operations due 
o labour learning from the experience. It was first documented in 
WWII in the aircraft industry in the United States. 


It is unlikely to be noticeable in well-established organisations that 
operate in static markets (growth, technology, etc.) and use 
standardised production facilities and mainly promotional marketing 
strategies. 
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qj Test your understanding 9 — Swiss watch 


(a) 


(b) 


Initial order 

$ 
Material (10 x $30) 300 
Labour and variable overhead (100 x $3) 300 
Setting-up cost (see note) 1,000 
Total $1,600 
Minimum price each ($1,600 + 10) $160 


Note: If there is no guarantee of a follow-up order, the setup costs 
must be recovered on the initial order. 


Follow-on order 
— b= log 0.8/log 2 = -0.321928 


- If production increases to 20 watches (2 batches) then the 
cumulative average time per batch is: 


y=ax> 
y= 100 x 2 0.321928 
y = 80.00 hours 
— i.e. cumulative time for 20 watches (2 batches) = 160 hours 


- Therefore, the time taken for the second batch of ten watches 
= 160 — 100 = 60 hours. 


Costs are therefore: 


$ 
Material (10 x $30) 300 
Labour and variable overhead (60 x $3) 180 
Total 480 
Minimum price each 48 


Note: The set up costs have been recovered on the initial order 
and can therefore be ignored. 
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(c) Both orders together 
Total costs are: 


$ 
Material (20 x $30) 600 
Labour (160 hours x $3) 480 
Set-up cost 1,000 
Total 2,080 
Minimum price each 104 


Note: This is the mean of the two previous prices. 
(d) Mass production 


— Total production = 20 watches for the special order + 140 
watches for mass production = 160 watches or 16 batches. 


-  y=ax? 
Average time/batch for first 2 batches (i.e. first 20 watches) 
= 100 x 2723219 = 80 hours 
Total time for first 2 batches = 80 x 2 = 160 hours (as before). 


— Average time per batch for first 16 batches (i.e. first 
160 watches) = 100 x 16-9321928 = 40.96 hours 


Total time for first 16 batches = 40.96 x 16 = 655.36 hours. 


Hence total time for batches 3 to 16 (i.e. the 140 mass- 
produced units) = (655.36 — 160) hours = 495.36 hours. 


Cost of first 140 mass-production models: 


$ 
Material (140 x $30) 4,200 
Labour and variable overhead (495.36 x $3) 1,486 
Marketing 250 
Total cost 5,936 
Revenue (140 x $45) 6,300 
Profit 364 
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qj Test your understanding 10 — Bike Racers Co 
(1) A 
No of Cumulative Total time 
bikes average to date 
time (hours) (hours) 
1 50 
2 (x0.8) 40 80 
Quotation 
Materials 
Labour (30 x $10) 
Overheads 
Total cost 
Profit (20%) 
Selling price 
(2) A 
No of Cumulative Total time to 
bikes average time date (hours) 
(hours) 
1 50 
2 (0.8) 40 40 x2=80 
4 (0.8) 32 32 x 4 = 128 
Quotation 
Materials 
Labour (48 x $10) 
Overheads 
Total cost 
Profit (20%) 
Selling price 
$4,128/2 = $2,064 per bike 


Incremental time 
for additional 
bikes (hours) 

50 
80 — 50 = 30 


$1,000 
$300 
$600 


$1,900 
$380 


$2,280 


Incremental 
time for 
additional 
bikes (hours) 
50 
80 — 50 = 30 
128 — 80 = 48 


$2,000 
$480 
$960 


$3,440 
$688 


$4,128 
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(3) B 
No of Cumulative 
bikes average 
time 
(hours) 
1 50 
2 (x0.8) 40 
4 (0.8) 32 
8 (x0.8) 25.6 
Quotation 
Materials 
Labour (204.8 x $10) 
Overheads 
Total cost 
Profit (20%) 


(4) 


Selling price for 8 bikes 


$16,972.8/8 = $2,122 per bike 


B 
Cumulative Cumulative 
number of total hours 
bikes 

1 45 

2 ? 

4 ? 

8 151.875 


Total time to 
date (hours) 


40 x2=80 
32 x 4 = 128 
25.6 x8= 
204.8 


Cumulative 
average hours 
per unit 
45 
45xr 
45 x r2 
45x r 


Using algebra: 151.875 = 8 x (45 x r°) 


18.98 = (45 x 13) 
0.421875 = r? 
r=0.75 


Incremental 
time for 
additional 
bikes (hours) 
50 
80-50 = 30 
128-80 = 48 


204.8-128 = 
76.8 


$8,000 
$2,048 
$4,096 


$14,144 
$2,828.8 


$16,972.8 
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(6) D 


Statements 3 and 4 are not correct. Careful and accurate 
budgeting will not always ensure the learning curve effects are 
favourably impacting on labour costs. The stable conditions 
necessary for the learning curve to take place may not be present. 
Unplanned changes in production techniques or labour turnover will 
cause problems and affect the learning rate. The employees need 
to be motivated, agree to the plan and keep to the learning 
schedule; these assumptions may not hold. 


Also, accurate and appropriate learning curve data may be difficult 
to estimate. 


7] Test your understanding 11 — Marcus Aurelius, continued 
(a) 


$000 
Sales revenue = $300k + (5 x $150k) = 1,050 
Sales revenue = $300k + (5 x $50k) = 550 


(b) The second prediction is the more reliable as it involves 
interpolation. The first prediction goes beyond the original data 
upon which the regression line was based and thus assumes that 
the relationship will continue on in the same way, which may not 
be true. 


qj Test your understanding 12 — A Co 
A and D 


The correlation is positive and hence values of Y typically increase as 
values of X increase. 


Numerically, its ‘r’ value is close to 1 and hence the link between X and 
Y values is very strong. 
We can never deduce cause and effect from any correlation coefficient, 


however large, so (F) is incorrect as are the numerical comments in (B) 
and (C). 


(E) is incorrect because a linear relationship between ranks of values 
does not necessarily imply one between the values themselves. 


LTT Test your understanding 13 — Coefficient of determination 
A 
Coefficient of determination = r? = 0.6 x 0.6 = 0.36 = 36% 
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TI Test your understanding 14 — Eastoft Feeds and Fertilisers 


Trend: 
20X5 Q1 Q2 Q3 Q4 
Average price per tonne $40 $44 $64 $76 
Seasonal variation -$4 -$8 +$4 +$8 
Trend $44 $52 $60 $68 
Forecast: 
20X6 Q1 Q2 Q3 a4 
Trend (increase of $8 per 
quarter) $76 $84 $92 $100 
Seasonal variation -$4 -$8 +$4 +$8 
Forecast price per tonne $72 $76 $96 $108 


qj Test your understanding 15 - IST Co 

i Next Year's sales = $1,325,000 x (1 + 2%) 

Next Year's sales = $1,351,500 

Next Year's quarterly sales = $1,351,500/4 = $337,875 per quarter 
. Quarter 1 sales = $337,875 +$12,000 = $349,875 

. Quarter 2 sales = $337,875 +$18,000 = $355,875 

. Quarter 3 sales = $337,875 -$25,000 = $312,875 

. Quarter 4 sales = $337,875 -$5,000 = $332,875 


Quarter $ 

1 $349,875 
2 $355,875 
3 $312,875 
4 $332,875 
Year $1,351,500 
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Chapter learning objectives 


Upon completion of this chapter you will be able to: 
. Calculate, identify the cause of, and explain material mix and 
yield variances. 


. Explain the wider issues involved in changing material mix 
e.g. cost, quality and performance measurement issues. 


. Identify and explain the relationship of the material usage 
variance with the material mix and yield variances. 


. Suggest and justify alternative methods of controlling 
production processes. 


. Calculate, identify the cause of, and explain sales mix and 
quantity variances. 


. Identify and explain the relationship of the sales volume 
variances with the sales mix and quantity variances. 


. Calculate a revised budget. 


. Identify and explain those factors that could and could not be 
allowed to revise an original budget. 


. Calculate, identify the cause of and explain planning and 
operational variances for: 


(i) sales, including market size and market share 
(ii) materials 
(iii) labour, including the effect of the learning curve. 


. Explain and discuss the manipulation issues involved in 
revising budgets. 


. Analyse and evaluate past performance using the results of 
variance analysis. 
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. Use variance analysis to assess how future performance of 
an organisation can be improved. 


. Identify the factors which influence behaviour. 


. Discuss the effect that variances have on staff motivation 
and action. 


. Describe the dysfunctional nature of some variances in the 
modern environment of JIT and TQM. 


. Discuss the behavioural problems resulting from using 
standard costs in rapidly changing environments. 


One of the PER performance objectives 
(PO13) is to plan business activities and 
CG control performance, making 
recommendations for improvement. Working 
PER through this chapter should help you 
understand how to demonstrate that objective. 
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ADVANCED VARIANCES 


PLANNING AND USING VARIANCES 
MAER E AD OPERATIONAL IN THE MODERN AN 
VARIANCES ENVIRONMENT 


1 Revision of basic variance analysis 


Variance analysis is the process by which the total difference between standard 
and actual results is analysed. 


Standard costing was revised in chapter 1, so you might want to recap this 
before starting this chapter if you are feeling rusty on the basics. 


A number of basic variances can be calculated. If the results are better than 
expected, the variance is favourable (F). If the results are worse than expected, 
the variance is adverse (A). 


It is important to be able to: 

. calculate the variance, 

. explain the meaning of the variance calculated, 
. identify possible causes for each variance. 


Once the variances have been calculated, an operating statement can be 
prepared reconciling actual profit to budgeted profit. This can be done under 
marginal costing or under absorption costing principles. 


Basic variances can be calculated for sales, material, labour, variable 
overheads and fixed overheads. Each of these will be reviewed in turn. (Please 
note: This is revision of the variances you will have seen as part of your 
Management Accounting (MA) exam, but they could still be tested as part of 
Performance Management (PM)). 


2 Sales variances 


Total sales variance 


A n 


Sales price variance 


- Did each unit sell for more 
or less than the budgeted 
selling price? 


Sales volume variance 


- Did the organisation sell more 
or less units than was 
budgeted? 
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Calculation 
Actual Quantity sold x Actual price (AQ AP) 4 

m | Price variance 
Actual Quantity sold x Standard price (AQ SP) J 


Actual Quantity sold x Standard Margin (AQ SM)> 


m | Volume variance 


Budget Quantity sold x Standard Margin | (BQ SM)~ 


Note: 'Margin' = contribution per unit (marginal costing) or profit per unit 
(absorption costing). 


Test your understanding 1 — Sales variances 


W Ltd has budgeted sales of 6,500 units but actually sold only 6,000 
units. Its standard cost card is as follows: 


$ 
Direct material 25 
Direct wages 8 
Variable overhead 4 
Fixed overhead 18 
Total standard cost 55 
Standard gross profit 5 
Standard selling price 60 


The actual selling price for the period was $61. 

Required: 

Calculate the sales price and sales volume variance for the period: 
(a) Using absorption costing. 

(b) Using marginal costing. 
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3 Causes of sales variances 


Variance 


Favourable 


Adverse 


Sales price 


Unexpected price 
increase due to: 


. higher than 
anticipated 
customer demand 


. lower than 
anticipated demand 
for competitor's 
products 


. an improvement in 
quality or 
performance 


Unexpected price 
decrease due to: 


. lower than 
anticipated 
customer demand 


. higher than 
anticipated demand 
for competitor's 
products 


. a reduction in 
quality or 
performance 


Sales volume 


Unexpected increase in 
demand due to: 


. a lower price 


. improved quality or 
performance 


. a fall in quality or 
performance of 
competitor's 
products 


. a successful 
marketing 
campaign 


Note: The sales price and volume variances may be 
increase in the price of a product will result in a favourable sales price variance 
but may also result in an adverse sales volume variance, due to a fall in 


demand. 
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Unexpected fall in 
demand due to: 


. a higher price 


. lower quality or 
performance of the 
product 


. an increase in 
quality or 
performance of 
competitor's 
products 


. an unsuccessful 
marketing 
campaign 


inked. For example, an 
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Total materials variance 


A Ss 


Materials price variance Materials usage variance 
- Did each unit of material cost - Did actual production use more 
more or less than expected? or less units of materials than 
expected? 
Calculation 


Actual Quantity Purchased x Actual price (AQ AP) 4 


m | Price variance 


Actual Quantity Purchased x Standard price | (AQ SP) J 


Actual Quantity Used x Standard price (AQ SP) 4 


m | Usage variance 


Standard Quantity Used x Standard price (SQ SP) ~- 
(for actual production) 


LF] Test your understanding 2 — Materials variances 


James Marshall Co makes a single product with the following budgeted 
material costs per unit: 


2 kg of material A at $10/kg 
Actual details: 
Output 1,000 units 
Material purchased and used 2,200 kg 
Material cost $20,900 
Calculate material price and usage variances. 
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Causes of material variances 


Variance Favourable Adverse 


Material price | e Poorer quality materials | e Higher quality materials 


. Discounts given for . Change to a more 
buying in bulk expensive supplier 

. Change to a cheaper . Unexpected price 
supplier increase encountered 

. Incorrect budgeting . Incorrect budgeting 


Material usage | e Higher quality materials | e Poorer quality materials 


. More efficient use of . Less experienced staff 
material using more materials 

. Change is product . Change in product 
specification specification 

. Incorrect budgeting . Incorrect budgeting 


Note: The material price variance and the material usage variance may be 
linked. For example, the purchase of poorer quality materials may result in a 
favourable price variance but an adverse usage variance. 


Labour variances 


Total labour variance 


x an~ 


Labour rate variance Labour efficiency variance 
- Did labour cost more or less - Did production take more or 
per hour than expected? less hours than expected? 
Actual hours x Actual labour rate (AH AR) 
Rate variance 
Actual hours x Standard labour rate (AH SR) 
Efficiency 
variance 
Standard Hours (for actual level of (SH SR) 


production) x standard labour rate 
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Test your understanding 3 — Labour variances 


Extract from the standard cost card for K Ltd 


Direct labour: 

(15 hours @ $4.80 per hour) 

Actual direct wages for the period were: 
15,500 hours costing $69,750 in total 
Actual units produced 1,000 


Calculate the labour rate and labour efficiency variances. 


72 


Causes of labour variances 


Variance Favourable Adverse 
Labour rate . Lower skilled staff . Higher skilled staff 
. Cut in overtime/bonus . Increase in overtime/ 
bonus 
. Incorrect budgeting . Incorrect budgeting 
. Unforeseen wage 
increase 
Labour e Higher skilled staff . Lower skilled staff 
efficiency 
. Improved staff . Fall in staff motivation 
motivation 
. Incorrect budgeting . Incorrect budgeting 


Note: The labour rate variance and the labour efficiency variance may be 
linked. For example, employing more highly skilled labour may result in an 
adverse rate variance but a favourable efficiency variance. 


Variable overhead variances 


Total variable overheads variance 


ÆA nxn 


Variable overhead expenditure 
variance 


more or less per hour than 
expected? 


- Did the variable overhead cost 


Variable overhead efficiency 
variance 


- Did production take more or 
less labour hours than 
expected? 


402 
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Actual hours x Actual variable overhead rates (AH AR) 


Expenditure 
variance 


Actual hours x Standard variable overhead (AH SR) 


rate 
Efficiency 
variance 


Standard Hours (for actual production) x (SH SR) 
Standard variable overhead rate 


7] Test your understanding 4 — Variable overhead variances 


Extract from the standard cost card for K Ltd 


Variable overhead: 
15 hours @ $1 per hour 15 


Actual variable overheads for the period were: 
15,500 hours 
Actual units produced 1,000 


Total cost $14,900 


Calculate the variable overhead expenditure and variable overhead 
efficiency variances. 


Causes of variable overhead variances 


Variance 


Favourable 


Adverse 


Var. o/h 
expenditure 


Unexpected saving in 
cost of services 


More economic use of 
services 


Incorrect budgeting 


Unexpected increase in 
the cost of services 


Less economic use of 
services 


Incorrect budgeting 


Var. o/h 
efficiency 
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Total fixed overheads variance 


wes 


Fixed overhead expenditure Fixed overhead volume 
variance variance 
- Did the fixed overhead cost - Did the organisation absorb 
more or less than expected? more or less overhead than 
expected? 
— Can be split further into: 


a OS 


Fixed overhead capacity Fixed overhead efficiency 

variance variance 

- Did employees work - Did employees work 
more or less hours than faster or slower than 
expected? expected? 


Marginal costing system 


With a marginal costing system, no overheads are absorbed, the amount spent 
is simply written off to the Statement of Profit or Loss. 


So with marginal costing the only fixed overhead variance is the difference 
between what was budgeted to be spent and what was actually spent, i.e. the 
fixed overhead expenditure variance. 


Absorption costing system 


Under absorption costing we use an overhead absorption rate to absorb 
overheads. Variances will occur if this absorption rate is incorrect (just as we 
will get over/under-absorption). 


So with absorption costing we calculate the fixed overhead expenditure 
variance and the fixed overhead volume variance. 


The fixed overhead volume variance can be further split into a capacity and 
efficiency variance: 


Fixed OH volume variance = Fixed OH efficiency variance + Fixed OH 
capacity variance 
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Calculation 
Actual cost (AH AR) 4 
r- Expenditure 
variance 
Budgeted hours x Standard rate (BH SR) 
Budgeted hours x Standard rate (BH SR) ~ 
m Capacity 
| variance 
Actual hours x Standard rate (AH SR) Volume 
_ variance 
L Efficiency 
variance 
Standard hours x Standard rate (SH SR) 7 
(for actual production) 
7] Test your understanding 5 — Fixed overhead variances 
The following information is available for J Ltd for Period 4: 
Budget 
Fixed production overheads $22,960 
Units 6,560 
The standard time to produce each unit is 2 hours 
Actual 
Fixed production overheads $24,200 
Units 6,460 
Labour hours 12,600 hrs 
Required: 
If J Ltd uses an absorption costing system, calculate the following: 
(a) FOAR per labour hour 
(b) Fixed overhead expenditure variance 
(c) Fixed overhead capacity variance 
(d) Fixed overhead efficiency variance 
(e) Fixed overhead volume variance. 
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Causes of fixed overhead variances 


Variance 


Favourable 


Adverse 


Fixed o/h 
expenditure 


Decrease in price 


Seasonal effects 


Increase in price 


Seasonal effects 


Fixed o/h Increase in production Decrease in production 
volume volume volume 
Increase in demand Decrease in demand 
Change is productivity Production lost through 
of labour strikes 
Fixed o/h Hours worked higher Hours worked lower 
capacity than budget than budget 
Fixed o/h As for labour efficiency As for labour efficiency 
efficiency 


The purpose of calculating variances is to identi 


y the different effects of each 
item of cost/income on profit compared to the expected profit. These variances 
are summarised in a reconciliation statement or operating statement. 


z 


Proforma operating statement under absorption costing (AC) 


$ 
Budgeted profit X 
Sales volume profit variance X/(X) 
Standard profit on actual sales (= flexed budget profit) x 
Selling price variance X/(X) 
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Cost variances: F A 

$ $ 
Material price X (X) 
Material usage X (X) 
Labour rate X (X) 
Labour efficiency X (X) 
Variable overhead expenditure X (X) 
Variable overhead efficiency X (X) 
Fixed production overhead expenditure variance X (X) 
Fixed production overhead capacity variance (*) X (X) 
Fixed production overhead efficiency variance(*) X (X) X(X) 


Actual profit X 


(*) The fixed overhead volume variance is split into a capacity and 
efficiency variance 


LF] Test your understanding 6 — AC operating statement 


Riki Ltd, produces and sells one product only. The standard cost and 
price for one unit being as follows: 


$ 
Direct material A — 10 kilograms at $12 per kg 120 
Direct material B — 6 kilograms at $5 per kg 30 
Direct wages — 5 hours at $8 per hour 40 
Fixed production overhead 60 
Total standard cost 250 
Standard gross profit 50 
Standard selling price 300 


The fixed production overhead included in the standard cost is based on 
an expected monthly output of 750 units. Riki Ltd use an absorption 
costing system. 
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During April the actual results were as follows: 


$ 

Sales 700 units @ $320 224,000 
Direct materials: 
A: 7,500 kg 91,500 
B: 3,500 kg 20,300 
Direct wages 3,400 hours 27,880 
Fixed production overhead 37,000 

176,680 
Gross profit 47,320 


Note: Riki Ltd does not hold any inventories. 


Required: 


You are required to reconcile budgeted profit with actual profit for the 
period, calculating the following variances: 


Selling price, sales volume, material price, material usage, labour rate, 


labour efficiency, fixed overhead expenditure and fixed overhead volume. 


Operating statement under marginal costing 


The operating statement under marginal costing is the same as that under 
absorption costing except: 


a sales volume contribution variance is included instead of a sales volume 


profit variance 
the only fixed overhead variance is the expenditure variances 


the reconciliation is from budgeted to actual contribution then fixed 
overheads are deducted to arrive at a profit. 


Proforma operating statement under marginal costing (MC) 
$ 
Budgeted contribution 
(budgeted production x budgeted contn/unit) X 
Sales volume contribution variance X(X) 
Standard contribution on actual sales 
(= flexed budget contribution) X 
Selling price variance X(X) 
X 
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Variable cost variances: 
F A 
$ $ $ 
Material price X (X) 
Material usage X (X) 
Labour rate X (X) 
Labour efficiency X (X) 
Variable overhead expenditure X (X) 
Variable overhead efficiency X (X) 
Total X (X) X(X) 
Actual contribution X 
Budgeted fixed production overhead X 
Fixed overhead expenditure variance X(X) 
Actual profit x 
7] Test your understanding 7 — MC operating statement 
Chapel Ltd manufactures a chemical protective called Rustnot. The 
following standard costs apply for the production of 100 cylinders: 
$ 
Materials 500 kgs @ $0.80 per kg 400 
Labour 20 hours @ $1.50 per hour 30 
Fixed overheads 20 hours @ $1.00 per hour 20 
450 
The monthly production/sales budget is 10,000 cylinders. 
Selling price = $6 per cylinder. 
For the month of November the following production and sales 
information is available: 
Produced/sold 10,600 cylinders 
Sales value $63,000 
Materials purchased and used 53,200 kgs $42,500 
Labour 2,040 hours $3,100 
Fixed overheads $2,200 
Required: 
You are required to prepare an operating statement in a marginal 
costing format for November detailing all the variances. 
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Labour idle time and material waste 


Idle time 


Idle time occurs when employees are paid for time when they are not working 
e.g. due to machine breakdown, low demand or stockouts. 


If idle time exists an idle time labour variance should be calculated. 


Total labour variance 


aa 


Ss 


Labour rate variance 


— As before 


Labour efficiency variance 


- Did production take more or 
less hours than 
expected?(based on hours 


paid) 


il 


~ 


variance 


hours worked) 


Productive efficiency 


- Did production take more 
or less hours than 
expected?(based on 


Idle time variance 


Actual Hours paid x Actual Rate 


Actual Hours paid x Standard Rate 


Actual Hours worked x Standard Rate 


Standard Hours worked for actual 
production x Standard Rate 


(AHp AR) 


(AHp SR) 


(AHw SR) 


(SH SR) 


Rate variance 


Idle time variance 


Productive 
Efficiency 
variance 
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4 Controlling idle time and waste 


Idle time can be prevented or reduced considerably by: 
(1) Proper maintenance of tools and machinery 

(2) Advanced production planning 

(3) Timely procurement of stores 

(4) Assurance of supply of power 

(5) Advance planning for machine utilisation. 


Material waste 

Material waste may also be a normal part of a process and could be caused by: 
. evaporation 

. scrapping 

. testing. 

Waste would affect the material usage variance. 


The purchasing of materials is a highly specialised function, that can control 
waste by: 


(1) Ordering the right quantity and quality of materials at the most favourable 
price 


(2) Ensuring the material arrives at the right time in the production process 


(3) Take active measures against theft, deterioration, breakage and additional 
storage costs. 


Factors to consider include: 
Size 


A standard is an average expected cost and therefore small variations between 
the actual and the standard are bound to occur. These are uncontrollable 
variances and should not be investigated. 


In addition, a business may decide to only investigate variances above a certain 
amount. The following techniques could be used: 


. Fixed size of variance, e.g. investigate all variances over $5,000 


. Fixed percentage rule, e.g. investigate all variances over 10% of the 
budget 


. Statistical decision rule, e.g. investigate all variances of which there is a 
likelihood of less than 5% that it could have arisen randomly. 
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Favourable or adverse 

Firms often treat adverse variances as more important than favourable and 
therefore any investigation may concentrate on these adverse variances. 
Cost 

For investigation to be worthwhile, the cost of investigation must be less than 
the benefits of correcting the cause of the variance. 

Past pattern 


Variances should be monitored for a number of periods in order to identify any 
trends in the variances. A firm would focus its investigation on any steadily 
worsening trends. 


The budget 


The budget may be unreliable or unrealistic. Therefore, the variances would be 
uncontrollable and call for a change in the budget or an improvement in the 
budgeting process, not an investigation of the variance. 


Reliability of figures 


The system for measuring and recording the figures may be unreliable. If this is 
the case, the variances will be meaningless and should not be investigated. 


A process has a standard time of 50 minutes. Control limits may be set as a 
fixed amount, a fixed percentage or using a statistical model. Assume they are 
set at a fixed amount 30 and 70 minutes, and actual times recorded as follows: 


A process has a standard time of 50 minutes. Control limits may be set 
as a fixed amount, a fixed percentage or using a statistical model. 


Assume they are set at a fixed amount 30 and 70 minutes, and actual 
times recorded as follows: 


70- x Upper 
x control limit 
Standard -| $ 
time x 
(mins) 50-}— x Kg 
x 
x 
x x 
30 Lower 
control limit 
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If the actual time taken falls within the bands, the variance is not 
significant. 

Control limits should be set so that there is only a small chance of a 
random fluctuation falling outside them. 


Distribution of time to complete 


Standard deviation 
o= 10 minutes 


Probability 


30 u=50 70 Minutes 
Standard time (mins) 
> + 


< 
2 standard deviations 2 standard deviations 


. In this example the control limits are set two standard deviations 
from the mean. This means that 95% of the recorded process 
times should lie within the control limits. 


. The actual time is recorded on the chart after the completion of 
each process. It will soon be apparent if the mean time is shifting 
from 50 minutes, as the recorded times move outside the control 
limits. 


. If more than 5% of the observed results do lie outside the control 
limits, then the system may be referred to as being statistically out 
of control. At this stage management must decide what further 
action to take. 
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Material mix and yield variances are calculated if: 


Material mix and yield 


. A product contains more than one type of material. 
. These materials are interchangeable. 
. There was a change in the proportions of the input materials. 


Total material variance 


A nan~ 


Material price variance Material usage variance 
- Calculation unchanged a u 
= ‘Calculate a separate Material mix Material yield 
variance for each type of variance variance 
material 
- Measures - Measures 
the impact the impact 
on profit of on profit of 
a change in a different 
the mix of output 
materials being 
produced 
froma 
given input 
than 
standard 


A mix variance is used to monitor the cost of material. The mix variance is 
looking at the change in the cost of materials when the input materials are used 
in different proportions to the set standard. 


For instance, if more of an expensive material has been used and less of a 
cheap material, then the cost will be higher — and the variance adverse. 


Method: 
Material Actual Actual Difference @ Variance 
Quantity, Quantity, standard in$ 
Actual Mix Standard price 
(AQAM) Mix 
(AQSM) 
M1 X kgs A kgs A-X $xi/kg $Var (F/A) 
M2 Y kgs B kgs B-Y $x2/kg $Var (F/A) 
Ms Z kgs C kgs C-Z $xa/kg $Var (F/A) 
sum Sum (Total = 0) $ Total 
(X+Y+Z)  (X+Y+Z) mix (F/A) 
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(1) Write down the actual input of each material in a column (this is the actual 
total quantity split in the actual mix = AQAM). 


(2) Take the actual input in total and copy it across to another column. Then, 
work backwards from this to split the materials in the standard proportions 
(this is the actual total quantity split in the standard mix = AQSM). 


(3) Calculate the difference between the standard mix (AQSM) and the actual 
mix (AQAM). This is the mix variance in terms of physical quantities, and 
must add up to zero in total. (If you use a higher than expected proportion 
of one material, you must use a lower than expected proportion of 
something else!) 


(4) Multiply the difference by the standard price per kilogram. 
(5) This gives the mix variance in financial terms. 


7] Test your understanding 8 — Material mix 


Hondru operates a standard costing system. The standard direct 
materials to produce 1,000 units of output is as follows: 


Material grade Input quantity (kgs) Standard price 
per kg ($) 
A 600 1.10 
B 240 2.40 
Cc 360 1.50 


During April the actual output of the product was 21,000 units. The 
actual materials issued to production were: 


Material grade Quantity (kgs) 
A 14,000 
B 5,500 
c 5,500 
Required: 


Calculate the material mix variance for each material, and in total. 
Comment on the figures calculated. 


6 Material yield 


A yield variance measures the efficiency of turning the inputs into outputs. If the 
yield variance is adverse, it suggests that actual output is lower than the 
expected output. This could be due to labour inefficiencies, higher waste, 
inferior materials, or using a cheaper mix with a lower yield. 
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Yield Variance Method 1: The ‘total’ method 


Actual output (in units) X 
Expected outputs from actual input (in units) Y 
Difference: favourable/(adverse) xX-Y 
Multiplied by standard material cost per unit of output $ 
Yield variance: favourable/(adverse) (X-Y)x$ 
Method 2: The ‘individual’ method 
Material Actual Standard Difference @ Variance 
Quantity, Quantity, standard in$ 
Standard Standard price 
Mix Mix 
(AQSM) (SQSM) 
M1 A kgs D kgs D-A $xi/kg $Var (F/A) 
M2 B kgs E kgs E-B $x2/kg $Var (F/A) 
Ms C kgs F kgs F-C $xa/kg $Var (F/A) 
$ Total 
yield (F/A) 


SQSM is the standard quantity of material used for actual production, shared in 
the standard mix. 


(1) Copy Actual Quantity, Standard Mix (AQSM) from the mix variance. 


(2) Calculate Standard Quantity, Standard Mix (SQSM) for EACH material 
using the following formula: 


Material quantity used per unit from standard cost card x Total actual 
output produced 


Or 


Calculate the total standard quantity of all materials used to produce the 
actual output then share this out between the different materials using the 
standard proportions calculated from the standard cost card. 


(3) Calculate difference between the Standard Quantity, Standard Mix 
(SQSM) and Actual Quantity, Standard Mix (AQSM) for each material. 


(4) Multiply by the difference by the standard price per kilogram. 
(5) This gives the yield variance in financial terms. 
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7] Test your understanding 9 — Material yield 
Hondru operates a standard costing system. The standard direct 
materials to produce 1,000 units of output is as follows: 
Material grade Input quantity Standard price 
(kgs) per kg ($) 
A 600 1.10 
B 240 2.40 
Cc 360 1.50 


During April the actual output of the product was 21,000 units. The 
actual materials issued to production were: 


Material grade Quantity (kgs) 
A 14,000 
B 5,500 
c 5,500 
Required: 


Calculate the material yield variance. Comment on the figures 
calculated. 


(TT Test your understanding 10 — Material mix and yield 


A company manufactures a chemical using two components, A and B. 
The standard information for one unit of the chemical are as follows: 


$ 
Material A 10 kg at $4 per kg 40 
Material B 20 kg at $6 per kg 120 

160 


In a particular period, 160 units of the chemical were produced, using 
1,000 kgs of material A and 1,460 kgs of material B. 


Required: 


Calculate the material usage, mix and yield variances for each material. 
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Interpretation of material mix and yield variances 


Mix — a favourable total mix variance would suggest that a higher proportion of 
a cheaper material is being used hence reducing the overall average cost per 


unit. 


Yield — an adverse total yield variance would suggest that less output has been 
achieved for a given input, i.e. that the total input in volume is more than 
expected for the output achieved. 


These variances may be interrelated. A favourable material mix variance 
may lead to an adverse material yield variance. This is due to differences 
in quality between the materials used. 


Any change in mix should be judged by the impact on the overall total 
materials variance. 


The operating statement would include a separate line for each variance. 


Test your understanding 11 — Mix and yield with material waste 


Pan-Ocean Chemicals has one product, which requires inputs from 
three types of material to produce batches of Synthon. Standard cost 
details for a single batch are shown below: 


Material type Standard quantity Standard price 
(kgs) per kg ($) 
S1 8 0.30 
S2 5 0.50 
S3 3 0.40 


A standard loss of 10% of input is expected. Actual output was 
15,408 kgs for the previous week. Details of the material used were: 


Material grade Quantity (kgs) 
S1 8,284 
S2 7535 
S3 3,334 
Required: 


Calculate the individual material mix and yield and the total usage 
variance. 


It has already been shown that changing the mix of material input can affect the 
material yield of the process. It can impact on: 


cost 


quality 
performance measurement. 
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A company produces pre-cast concrete sections for the construction 
industry. The mix of materials used to produce the concrete can be 
varied and different mixes are suitable for different products. Discuss the 
issues that management should consider when setting standard material 
costs. 


Solution 


For each product management should consider the optimum mix of input 
materials that will maximise profits to the business. This may involve 
consideration of: 


. the relationship between cost, quality and price. Reducing the cost 
of input materials by using a greater proportion of a cheaper 
material may reduce the quality of the product and lead to a 
reduction in the price that can be charged 


. costs of reduced quality. Using a greater proportion of a cheaper 
input material may lead to higher quality failure costs 


. impact on other variances. Increasing the proportion of a cheaper 
input material may result in increased labour costs or overhead 
costs if this leads to more time having to be spent producing a 
product. Increased rejects may lead to higher overhead costs. 


It may be the case that, whilst changing a material mix could lead to an 
overall favourable material variance this could have an adverse impact 
on the profitability of the business if prices have to be reduced because 
of reduced quality or quality failure costs exceed material cost savings. 
Thus it is important to set the standard mix at the level which optimises 
profit taking all factors into consideration. 


LF] Test your understanding 12 


Discuss how the performance measurement system should be 
designed when the mix of input materials can be varied ina 
process. 
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The control of prod 


processes in manufacturing environments 


As well as variances, organisations can also use other performance measures 
and targets for controlling production processes, e.g.: 


8 


quality measures e.g. reject rate, time spent reworking goods, % waste, % 
yield 


average cost of inputs 

average cost of outputs 

average prices achieved for finished products 
average margins 

% on-time deliveries 

customer satisfaction ratings 

detailed timesheets 


% idle time. 


Sales mix and quantity variances 


Sales variances can be explained as follows: 


Total sales variance 


per ae 


420 


Sales price variance Sales volume variance 
Calculation unchanged a Ss 
Calculate a separate 
variance for each product Sales mix Sales quantity 

variance variance 
- Measures - Measures 
the impact the impact 
on profit of a on profit of a 
change in different 
the sales mix total 
of products quantity of 
sold products 
actually sold 
to budgeted 
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Context 


Sales price and volume variances were first met in ‘Management Accounting’ 
(MA) and recapped at the beginning of this chapter. 


. Sales price variances are calculated for each product separately by 
comparing the actual selling price per unit and the budgeted selling price 
per unit; each price variance is multiplied by the number of units for each 
type of product. 


. Similarly sales volume variances are calculated for each product separately 
by comparing the actual number of units sold, and the budgeted number. 
Each difference is multiplied by the budgeted profit per unit. 


In ACCA PM, we introduce the idea that instead of separate sales volume 
variances, a firm may prefer to calculate combined sales mix and sales 
quantity variances. 


This is only valid if the concept of sales mix is meaningful — would customer 
choose to buy product A instead of B — has substitution occurred? For 
example, considering car manufacturers: 


. Based on differences in price a customer may choose to upgrade and buy 
a more expensive deluxe variant of a particular car model, so the concept 
of mix is a useful management tool when discussing sales of variants 
within a particular range — e.g. did we sell more DLX versions instead of 
SL versions? 


. However, it is highly unlikely customers would choose to buy a lorry 
instead of a car based on price differences so the concept of mix is less 
useful when looking at the overall product range. Keeping the variances 
separate would be more appropriate. 


Sales mix variances 


A sales mix variance indicates the effect on profit of changing the mix of actual 
sales from the standard mix. A sales mix variance can be calculated in one of 
two ways: 


Method 1: 


The difference between the actual total quantity sold in the standard mix and 
the actual quantities sold, valued at the standard profit per unit: 


Product Actual Actual Difference @ Variance 
Quantity, Quantity, standard in $ 
Actual Mix Standard margin 
(AQAM) Mix 
(AQSM) 
Pi X units A units X-A $M: $Var(F/A) 
Pe Y units B units Y-B $M2 $Var (F/A) 
Ps Z units C units Z-C $M3 $Var (F/A) 
Sum Sum (Total = 0) $ Total 
(X+Y+Z) (X+Y+Z) sales mix 


(1) Write down the actual sales quantity for each product in a column (this is 
the actual total sales quantity split in the actual mix = AQAM). 
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(2) Take the actual sales quantity in total and copy is across to another 
column. Then, work it back in the standard proportions (this is the actual 
total sales quantity split in the standard mix = AQSM). 

(3) Calculate the difference between the standard mix (AQSM) and the actual 
mix (AQAM). This is the mix variance in terms of physical quantities 
(units), and must add up to zero in total. (If you sell a higher than expected 
proportion of one product, you must sell a lower than expected proportion 
of something else!) 

(4) Multiply the difference by the standard margin per unit. 


(5) This gives the sales mix variance in financial terms. 


Method 2: 


The difference between the actual sales and budgeted sales, valued at the 
standard profit per unit less the budgeted weighted average profit per unit. 


Product Actual Sales Actual Sales Difference Standard Weighted Difference Variance 


Quantity, Quantity, margin average ins 
Actual Mix Standard Mix standard 
(AQAM) (AQsM) margin 
P: X units A units X-A $M: SMa Mı-Ma SVar 
(F/A) 
Pa Y units B units Y-B SM, SMa M2-Ma SVar 
(FIA) 
Ps Z units C units 2g $M; SMa Ms- Ma SVar 
(FIA) 
sum sum (Total = 0) $ Total 
(X+Y+2) (X+Y+2) sales mix 


Sales quantity variances 


A sales quantity variance indicates the effect on profit of selling a different 
total quantity from the budgeted total quantity. Like the mix variance, it can be 
calculated in one of two ways: 

Method 1: 


The difference between actual sales volume in the standard mix and budgeted 
sales valued at the standard profit per unit. 


Product Actual Budget Difference @ Variance 
Sales Sales standard in $ 
Quantity, Quantity, margin 


Standard Standard 
Mix (AQSM) Mix (BQSM) 


Pi A units D units A-D $M: $Var.(F/A) 
P2 B units E units B-E $M2 $Var (F/A) 
P3 C units F units C-F $M3 $Var (F/A) 

$ Total 

sales 
quantity 

(1) Copy Actual Quantity, Standard Mix (AQSM) from the mix variance 
method 1. 


(2) Copy the budgeted sales units under the column Budget Sales Quantity, 
Standard Mix (BQSM). 
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(3) Calculate difference between the Actual Sales Quantity, Standard Mix 
(AQSM) and Budgeted Sales Quantity, Standard Mix (BQSM) for each 
product. 


(4) Multiply by the difference by the standard margin per unit. 
(5) This gives the sales quantity variance in financial terms. 


Method 2: 


The difference between actual sales volume and budgeted sales valued at the 
weighted average profit per unit. 


Sales quantity variance = (Actual total sales quantity — budgeted total sales 
quantity) x Standard weighted average margin. 


This could also be laid out as: 


Actual total sales quantities (units) X 
Budgeted total sales quantity (units) Y 
Difference: favourable/(adverse) xX-Y 
Multiplied by standard weighted average margin per unit $ 
Sales quantity variance: favourable/(adverse) (X-Y)x$ 


aj Test your understanding 13 — Sales mix and quantity variances 


Furniture Co operates a marginal costing system and sells two products 
Sofas (S) and Tables (T) as part of a suite. The standard contribution 
per unit for each product and the budgeted levels of production and 
sales for each product for the last period are as follows: 


Product S T 
Standard contribution per unit $5.00 $6.00 
Budgeted production and sales (units) 8,000 12,000 


The actual contribution per unit for each product and the actual levels of 
production and sales for each product for the last period are as follows: 


Product S T 
Actual contribution per unit $5.50 $6.50 
Actual production and sales (units) 9,500 11,000 
Required: 


Calculate the following variances for the last period: 
(i) sales mix contribution variance 


(ii) sales quantity contribution variance. 
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Test your understanding 14 — Sales mix and quantity variances 


CAB Co operates an absorption costing system and sells three products 
B, R and K which are substitutes for each other. The following standard 
selling price and cost data relate to these three products: 


Product Unit Direct Direct 
selling material/unit labour/unit 
price 
B $14.00 3 kgs @ $1.80/kg 0.5 hours @ $6.50/hour 
R $15.00 1.25 kgs @ $3.28/kg 0.8 hours @ $6.50/hour 
K $18.00 1.94 kgs @ $2.50/kg 0.7 hours @ $6.50/hour 


Budgeted fixed production overhead for the last period was $81,000. 
This was absorbed on a machine hour basis. The standard machine 
hours for each product and the budgeted levels of production and sales 
for each product for the last period are as follows: 


Product B R K 
Standard machine hours per unit 0.3 hours 0.6 hours 0.8 hours 


Budgeted production and sales 
(units) 10,000 13,000 9,000 


Actual volumes and selling prices for the three products in the last period 
were as follows: 


Product B R K 
Actual selling price per unit $14.50 $15.50 $19.00 
Actual production and sales (units) 9,500 13,500 8,500 

Required: 

Calculate the following variances for overall sales for the last period: 

(i) sales price variance 

(ii) sales volume profit variance 

(iii) sales mix profit variance 

(iv) sales quantity profit variance. 
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9 Planning and operational variances 


The standard is set as part of the budgeting process which occurs before the 
period to which it relates. 


This means that the difference between standard and actual may arise partly 
due to an unrealistic budget and not solely due to operational factors. The 
budget may need to be revised to enable actual performance to be compared 
with a standard that reflects these changed conditions. 


Traditional variance 


— Compares actual results 
with the original (flexed) 


Le es. 
Planning variance Operational variance 

— Compares the revised — Compares actual results 
(flexed) budget and the with the revised (flexed) 
original (flexed) budget. budget. 

— Often deemed to be — Deemed controllable. 
uncontrollable. Management held 
Management should not responsible for operational 
be held accountable. variances. 


The original flexed budget is said to be ex-ante (i.e. the flexed budget based on 
the standards before the budget has been revised) and the revised budget is 


said to be ex-post (the flexed budget based on the standards after the budget 
has been revised). 


Planning and operational variances may be calculated for: 
. Sales 

. Materials 

. Labour. 


The operating statement would include a separate line for each variance 
calculated. 


Each of the variances will be reviewed in turn. 


aa 


Benefits of planning and operational variances 


. In volatile and changing environments, standard costing and 
variance analysis are more useful using this approach. 


. Operational variances provide up to date information about current 
levels of efficiency. 
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. Operational variances are likely to make the standard costing 
system more acceptable and to have a positive effect on motivation. 


. It emphasises the importance of the planning function in the 
preparation of standards and helps to identify planning 
deficiencies. 


Problems of planning and operational variances 


. There is an element of subjectivity in determining the ex-post 
standards as to what is 'realistic’. 


. There is a large amount of labour time involved in continually 
establishing up to date standards and calculating additional 
variances. 


. There is a great temptation to put as much as possible of the total 
variances down to outside, uncontrollable factors, i.e. planning 
variances. 


. There can then be a conflict between operating and planning staff, 
each laying the blame at each other's door. 


On the face of it, the calculation of operational and planning variances is | 
an improvement over the traditional analysis. However, you should not | 
overlook the considerable problem of data collection for the revised 
analysis: where does this information come from, and how can we say 
with certainty what should have been known at a particular point in time? 


Planning and operational variances for sales 
The sales volume variance can be sub-divided into a planning and operational 
variance: 


Actual sales quantity x standard margin 
a i i Market share variance 


Revised budgeted sales x standard margin | (Operational) 
(to achieve target share of actual market) Market size variance 


Original budgeted sales x standard margin (planning) 


7] Test your understanding 15 — Market size and share 


Hudson has a sales budget of 400,000 units for the coming year based 
on 20% of the total market. On each unit, Hudson makes a profit of $3. 
Actual sales for the year were 450,000, but industry reports showed that 
the total market volume had been 2.2 million. 


(a) Find the traditional sales volume variance. 


(b) Split this into planning and operational variances (market size and 
market share). Comment on your results. 
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qj Test your understanding 16 — Additional example 


A company sets its sales budget based on an average price of $14 per 
unit and sales volume of 250,000 units. Competition was more intense 
than expected and the company only achieved sales of 220,000 and had 
to sell at a discounted price of $12.50 per unit. The company was unable 
to reduce costs so profit per unit fell from $4 per unit to $2.50 per unit. 

It was estimated that the total market volume grew by 10% from 
1,000,000 units to 1,100,000 units. 


Required: 
(a) Calculate the sales price and volume variances. 
(b) Analyse the volume variances into market share and market size. 


(c) Discuss whether the price variance is a planning or operational 
variance. 


7] Test your understanding 17 — The Alpha Company 


The Alpha Company operates an absorption costing system and sells 
three products A, B and C. Each product line is managed by a divisional 
manager (Manager A, Manager B and Manager C) who is only 
responsible for his/her line of products. Sales budgets information on the 
three products is provided as follows: 


Product Sales units Standard profit per unit Budgeted profit 


A 400 units $8 $3,200 
B 600 units $6 $3,600 
c 1,000 units $4 $4,000 


Actual sales are achieved at the standard selling price, as follows: 


Product Sales units Standard profit per unit Budgeted profit 


A 300 units $8 $2,400 
B 700 units $6 $4,200 
c 1,200 units $4 $4,800 
(1) What is the sales quantity variance? 

A $0 

B $480 F 

C $480A 

D = $1,080 F 
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(2) 


(3) 


Which of the following statements regarding market size 
variances are true are true? 


(1) A fall or increase in market size in uncontrollable by 
management, and therefore results in a planning variance. 


(2) The sales volume planning variance reveals the extent of 
which the original standard (estimation of market size) was at 
fault. 


(3) Managers should be appraised on both the operational and 
planning variances for sales. 


Statements (1) and (2) 
Statements (2) and (3) 
Statements (1) and (3) 


None of these statements are true. 


uO WD 


Which of the following statements regarding the sales mix 
variance in the Alpha Company are true? 


(1) The overall mix variance is adverse because more products 
with a higher profit per unit are sold, in place of products with 
a lower profit per unit. 


(2) The actual proportion of products B and C, which have a 
lower profit per unit, is more than the budgeted proportion 
whereas the actual proportion of product A, which yields a 
higher profit per unit, is lower than budgeted. 


(3) Providing a manager with a sales mix variance when they can 
only control one product is meaningless. 


Only statements (1) and (2) 
Only statements (2) and (3) 


ow py 


Only statements (1) and (3) 
D Allstatements 


A recession in 20X4 meant that the market for all of the company's 
products declined by 10%. 


What is the market size variance (planning variance) for 
product B in 20X4? 


A $200A 
B $360 F 
C $360A 
D $960 F 
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(5) A recession in 20X4 meant that the market for all of the company's 
products declined by 10%. 


What is the market share variance (operational variance) for 
product B in 20X4? 


A $200A 
B $360 F 
C $360A 
D $960 F 


Planning and operational variances for materials 


Planning and operational variances can be calculated for materials in the same 
way as above. 


Test your understanding 18 — Price variances 


The standard cost per unit of raw material was estimated to be $5.20 per 
unit. However, due to subsequent improvements in technology, the 
general market price at the time of purchase was $5.00 per unit. The 
actual price paid was $5.18 per unit. 10,000 units of the raw materials 
were purchased during the period. 


Required: 


Calculate the planning and operational materials price variances. 
Comment on the results. 


Test your understanding 19 — Price and usage variances 


Holmes Ltd uses one raw material for one of their products. The 
standard cost per unit at the beginning of the year was $28, made up as 
follows: 


Standard material cost per unit = 7 kg per unit at $4 per kg = $28. 


In the middle of the year the supplier had changed the specification of 
the material slightly due to problems experienced in the country of origin, 
so that the standard had to be revised as follows: 


Standard material cost per unit = 8 kg per unit at $3.80 per kg = $30.40. 
The actual output for November was 1,400 units. 11,000 kg of material 
was purchased and used at a cost of $41,500. 

Calculate 

(a) material price and usage variances using the traditional method 


(b) all planning and operational material variances. 
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Planning and operational variances for labour 


Planning and operational variances for labour can be calculated in the same 
way as for materials. 


Test your understanding 20 


The standard hours per unit of production for a product is 5 hours. Actual 
production for the period was 250 units and actual hours worked were 
1,450 hours. The standard rate per hour was $10. Because of a 
shortage of skilled labour it has been necessary to use unskilled labour 
and it is estimated that this will increase the time taken by 20%. 


Required: 
Calculate the planning and operational efficiency variances. 


Test your understanding 21 — Learning curves and variances 


The direct labour efficiency variance in respect of a new product has 
been calculated as $14,700 Favourable. The variance was calculated 
using standard cost data which showed that each unit of the product was 
expected to take 8 hours to produce, at a cost of $15 per hour. 


The actual output was 560 units, and the actual time worked in the 
manufacture of the product totalled 3,500 hours, at a cost of $57,750. 
However, the production manager now realises that the standard time of 
8 hours per unit was the time taken to produce the first unit and that a 
learning curve rate of 90% should have been anticipated for the first 

600 units. 


Required: 


Calculate the planning and operational efficiency variances for labour 
efficiency, following the recognition of the learning curve effect (b = 
—0.1520 for a 90% learning curve). 
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When applying planning and operating principles to cost variances (material 
and labour), care must be taken over flexing the budgets. The accepted 
approach for use in the exam is to flex both the original and revised budgets to 
actual production levels: 


Actual results 
Operating variance 
Revised (flexed) budget 


} Planning variance 
Original (flexed) budget 


Note: If pushed for time in the exam, then calculate detailed operating 
variances but give a single total planning variance for each category. 


When should a budget be res 


There must be a good reason for deciding that the original standard cost is 
unrealistic. Deciding in retrospect that expected costs should be different from 
the standard should not be an arbitrary decision, aimed perhaps at shifting the 
blame for bad results due to poor operational management or poor cost 
estimation. 


A good reason for a change in the standard might be: 


. a change in one of the main materials used to make a product or provide a 
service 


. an unexpected increase in the price of materials due to a rapid increase in 
world market prices (e.g. the price of oil or other commodities) 


. a change in working methods and procedures that alters the expected 
direct labour time for a product or service 


. an unexpected change in the rate of pay to the workforce. 


These types of situations do not occur frequently. The need to report planning 
and operational variances should therefore be an occasional, rather than a 
regular, event. 


If the budget is revised on a regular basis, the reasons for this should be 
investigated. It may be due to management attempting to shift the blame for 
poor results or due to a poor planning process. 
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Rhodes Ltd manufactures Stops which it is estimated require 2 kg of 
material XYZ at $10/kg In week 21 only 250 Stops were produced 
although budgeted production was 300. 450 kg of XYZ were purchased 
and used in the week at a total cost of $5,100. Later it was found that 
the standard had failed to allow for a 10% price increase throughout the 
material supplier's industry. Rhodes Ltd carries no stocks. 

Planning and operational analysis 

The first step in the analysis is to calculate: 

(1) Actual results 

(2) Revised flexed budget (ex-post) 


(3) Original flexed budget (ex-ante). 


(W1) | Actual results 


450 kgs for $5,100 4 
Operational 
variance 
(W2) | Revised flexed budget (ex post) 
250 units at 2 kg per unit for $11/kg = $5,500, 
Planning 


variance 


(W3) | Original flexed budget (ex ante) 
250 units at 2 kg per unit for $10/kg = $5,000 


A transport business makes a particular journey regularly, and has 
established that the standard fuel cost for each journey is 20 litres of fuel 
at $2 per litre. New legislation has forced a change in the vehicle used 
for the journey and an unexpected rise in fuel costs. It is decided 
retrospectively that the standard cost per journey should have been 

18 litres at $2.50 per litre. 


Required: 


Calculate the original and revised flexed budgets if the journey is made 
120 times in the period. 


Solution 
Original flexed budget: 


120 x 20 x $2 $4,800 
Revised flexed budget: 
120 x 18 x $2.50 $5,400 
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A company is operating in a fast changing environment and is 
considering whether analysing existing variances into a planning and 
operational element would help to improve performance. Discuss the 
advantages and disadvantages of the approach. 


Solution 
Advantages may include: 
. Variances are more relevant, especially in a turbulent environment. 


. The operational variances give a ‘fair’ reflection of the actual 
results achieved in the actual conditions that existed. 


. Managers are, theoretically, more likely to accept and be motivated 
by the variances reported which provide a better measure of their 
performance. 


. The analysis helps in the standard-setting learning process, which 
will hopefully result in more useful standards in the future. 


Disadvantages: 


. The establishment of ex-post budgets is very difficult. Managers 
whose performance is reported to be poor using such a budget are 
unlikely to accept them as performance measures because of the 
subjectivity in setting such budgets. 


. There is a considerable amount of administrative work involved first 
to analyse the traditional variances and then to decide on which 
are controllable and which are uncontrollable. 


. The analysis tends to exaggerate the interrelationship of variances, 
providing managers with a ‘pre-packed’ list of excuses for below 
standard performance. Poor performance is often excused as 
being the fault of a badly set budget. 


. Frequent demands for budget revisions may result in bias. 


Variance analysis in the modern manufacturing environment 
Variance analysis may not be appropriate because: 


Non-standard products 


Standard product costs apply to manufacturing environments in which quantities 
of an identical product are output from the production process. They are not 
suitable for manufacturing environments where products are non-standard or 
are customised to customer specifications. 
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Standard costs become outdated quickly 


Shorter product life cycles in the modern business environment mean that 
standard costs will need to be reviewed and updated frequently. 


This will increase the cost of operating a standard cost system but, if the 
standards are not updated regularly, they will be of limited use for planning and 
control purposes. The extra work involved in maintaining up-to-date standards 
might limit the usefulness and relevance of a standard costing system. 


Production is highly automated 


It is doubtful whether standard costing is of much value for performance setting 
and control in automated manufacturing environments. There is an underlying 
assumption in standard costing that control can be exercised by concentrating 
on the efficiency of the workforce. Direct labour efficiency standards are seen 
as a key to management control. 


However, in practice, where manufacturing systems are highly automated, the 
rates of production output and materials consumption, are controlled by the 
machinery rather than the workforce. 


Ideal standard used 


Variances are the difference between actual performance and standard, 
measured in cost terms. The significance of variances for management control 
purposes depends on the type of standard cost used. 


Just in time (JIT) and total quality management (TQM) businesses often 
implement an ideal standard due to the emphasis on continuous improvement 
and high quality. Therefore, adverse variances with an ideal standard have a 
different meaning from adverse variances calculated with a current standard. 


Emphasis on continuous improvement 


Standard costing and adherence to a preset standard is inconsistent with the 
concept of continuous improvement, which is applied within TQM and JIT 
environments. 


Detailed information is required 


Variance analysis is often carried out on an aggregate basis (total material 
usage variance, total labour efficiency variance and so on) but in a complex and 
constantly changing business environment more detailed information is required 
for effective management control. 


Monitoring performance is important 


Variance analysis control reports tend to be made available to managers at the 
end of a reporting period. In the modern business environment managers need 
more ‘real time’ information about events as they occur. 
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Some variances are not useful in JIT or TQM environment, for example: 


(1) The material price variance: in a JIT environment, the business is 
prepared to pay a higher price for materials, as suppliers will 
consistently deliver raw material with no defects. Ina TQM 
environment, the company is prepared to pay a higher price to 
acquire better quality material, so that production will 'get it right 

irst time’. Therefore, the material price variance may not be 

relevant for measuring performance. 


(2) The labour, variable overhead and fixed overhead efficiency 
variances: in a TQM production environment, labour is working 
oward minimizing waste and improving quality. In a traditional 
standard costing environment, efficiency variance could be 
adverse, but would be ‘allowed’ in a TQM environment as long as 
he final product meets customers’ expectations. 


(3) The material usage variance: in a JIT environment, since the 
workforce needs to be fast in the production process, more 
wastage could occur. In a TQM environment, the final product sent 
o customer must be absolutely fault-free, and so more materials 
might be used as only good quality finished goods are acceptable. 
Material usage variance might not be useful to assess 
performance. 


LT Test your understanding 22 


Comment on whether standard costing applies in both 
manufacturing and service businesses and how it may be affected 
by modern initiatives of continuous performance improvement and 
cost reduction. 


Standard costs and behavioural issues 


Standard costs are set with a view to measuring actual performance against the 
standard, and reporting variances to the managers responsible. The aims of 
setting standards include: 


. setting a target for performance 
. motivating the managers responsible to achieve those targets 
. holding these managers accountable for actual performance 


. perhaps rewarding managers for good performance and criticising them 
for poor performance. 


Managers and employees might respond in different ways to standard setting. 
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Factors to consider include: 


The type of standard set 


Individuals might respond to standards in different ways, according to the 
difficulty of achieving the standard level of performance. 


Ideal standard: When a standard level of performance is high, e.g. an 
ideal standard, employees and their managers will recognise that they 
cannot achieve it. Since the target is not achievable, they might not even 
try to get near it. 


Current standard: When the standard of performance is not challenging 
(e.g. a current standard), employees and their managers might be content 
simply to achieve the standard without trying to improve their performance. 


Attainable standard: An attainable standard might be set which 
challenges employees and their managers to improve their performance. If 
this attainable standard is realistic, it might provide a target that they try to 
achieve. Some employees will be motivated by this challenge and will 
work harder to achieve it. However, some employees may prefer 
standards to be set at a low level of performance, in order to avoid the 
need to work harder. 


Basic standard: This type of standard may motivate employees since it 
gives them a long-term target to aim for. However, the standard may 
become out of date quickly and, as result, may actually demotivate 
employees. 


Variance analysis can be unhelpful, and potentially misleading in the 
modern organisation; this is especially true of JIT and TQM 
environments. Standard costing is most appropriate in a stable, 
standardised and repetitive environment. However, modern business 
environment is rapidly changing, which highlights the following 
problems with standard costing: 


(1) Standard costing focuses on reducing costs, and ignores quality 
and customer satisfaction. A high quality output is at the centre of 
a TQM environment. The cost of failing to achieve the required 
level of quality is not measured in standard costs and variances, 
but in terms of internal and external failure costs, neither of which 
would be identified by a traditional standard costing analysis. 


(2) A standard costing system puts too much emphasis on direct 
labour costs. However, in the modern business environment, 
production is largely automated, so direct labour is only a small 
proportion of costs. 


(3) A standard costing system puts too much emphasis on the control 
of short-term, variable costs. However, in the modern 
environment, most costs (including direct labour costs), are fixed 
costs — or fixed at least in the short term. 
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(4) Standard costing is most appropriate in a stable, standardised 
and repetitive environment; one of the main objectives of standard 
costing is to ensure that processes conform to standards, that 
they do not vary, and that variances are eliminated. The modern 
business environment is dynamic, unstable, more competitive, 
and operations are more complex — standard costing is not 
always suitable for it. 


(5) Achieving standards is acceptable is standard costing, when the 
modern business environment insists more on continuous 
improvement. 


(6) Standard costing systems produce control statements weekly or 
monthly, but in a dynamic business environment, managers need 
more prompt control information in order to deal with any 
changes. 


Participation in standard setting 


The level of participation in standard setting 


Arguments in favour of Arguments against participation 

participation 

It could motivate employees to set Senior management might be 

higher standards for achievement. reluctant to share responsibilities for 
budgeting. 

Staff are more likely to accept The standard-setting process could be 

standards that they have been time consuming. 


involved in setting. 


Morale and actual performance levels Staff might want to set standards that 
might be improved. they are likely to achieve, rather than 
more challenging targets. They might 
try to build some ‘slack’ into the 


budget. 
Staff will understand more clearly The standard-setting process could 
what is expected of them. result in conflicts rather than co- 


operation and collaboration. 


Staff might feel that their suggestions 
have been ignored. 
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qj Test your understanding 23 


A 


B 


G 
D 


Which one of the following is not an advantage of participation in 
standard setting? 


The time taken to reach decisions will be quicker via assorted 
committee meetings. 


The quality of decisions should improve with collective decision 
making. 


There will be improved communication between staff. 


Staff are more likely to accept standards that they have helped set. 


The use of pay as a motivator 


If standards are used as a way of encouraging employees to improve their 
performance, motivation could be provided in the form of higher pay if targets 
are reached or exceeded. 


However, if employees are offered a bonus for achieving standard costs, this 
could increase their incentive to set low standards of performance, i.e. include 
‘slack’ in the standard cost. Lower standards will increase the probability that 
the standards will be achieved and a bonus will be earned. 
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aj Test your understanding 1 — Sales variances 


(a) Under absorption costing, the variance is calculated using the 
standard profit per unit. 


Using the three line method: 


Sales price variance 
AQ AP = 6,000 x $61 = $366,000 
Variance = $6,000 F 
AQ SP = 6,000 x $60 = $360,000 
Sales volume variance 
AQ SM = 6,000 x $5 = $30,000 
Variance = $2,500 A 
BQ SM = 6,500 x $5 = $32,500 


Alternative calculations: 


6,000 units should have sold for 6,000 x $60 = $360,000 
6,000 units did sell for 6,000 x $61 = $366,000 
Sales price variance $6,000 F 
Budgeted sales 6,500 units 
Actual sales 6,000 units 
Variance in units 500 units A 
@ standard profit $5 $2,500 A 
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(b) The sales price variance is the same under marginal costing, but 
the sales volume variance is calculated using the standard 
contribution per unit. Here, standard contribution = $60 — ($25 + $8 
+ $4) = $23. 

Sales volume variance 
AQ SM = 6,000 x $23 = $138,000 
Variance = $11,500 A 
BQ SM = 6,500 x $23 = $149,500 


Alternative calculation: 


Budgeted sales = 6,500 
Actual sales = 6,000 
Variance 500A 


Variance = 500 A units x standard contribution of $23 per unit = 
$11,500 A 


(TI Test your understanding 2 — Materials variances 


Using the three line method 


Material price variance 
AQ AP = $20,900 
Variance= $1,100 F 
AQ SP = 2,200 kgs x $10 = $22,000 
Material usage variance 
AQ SP = 2,200 kgs x $10= $22,000 
Variance= $2,000 A 
SQ SP = 1,000 units x 2 kgs x $10 = $20,000 


Alternative calculations: 


2,200 kgs should have cost 2,200 x $10 $22,000 
2,200 kgs did cost $20,900 
Materials price variance $1,100 F 
1,000 units of output should have used 1,000 x 2 kgs 2,000 kgs 
1,000 units of output did use 2,200 kgs 
Therefore variance is adverse by 200 kgs 
@ standard cost per kg $10 $2,000 A 
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Test your understanding 3 — Labour variances 


Labour rate variance $ 
Actual hours paid, 15,500 hours, should cost 

$4.80 per hour 74,400 
Actual hours paid, 15,500 hours, did cost 69,750 
Variance 4,650 F 
Labour efficiency variance Hours 
Actual production, 1,000 units, should take 15 hours 

per unit 15,000 
Actual production, 1,000 units, did take 15,500 
Variance 500 A 


Variance = 500 A hours x standard cost of $4.80 per hour = $2,400 A 
Labour rate variance — three line method 
AH AR = $69,750 

Variance = $4,650 F 
AH SR = 15,500 x $4.80 = $74,400 
Labour efficiency variance — three line method 
AH SR = 15,500 x $4.80 = $74,400 

Var. = $2,400 A 

SH SR = (1,000 x 15 hours) x $4.80 = $72,000 
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7] Test your understanding 4 — Variable overhead variances 
Variable overhead expenditure variance $ 
Actual hours paid, 15,500 hours, should cost 15,500 
$1 per hour 
Actual hours paid, 15,500 hours, did cost 14,900 
Variance 600 F 
Variable overhead efficiency variance Hours 
Actual production, 1,000 units, should take 
15 hours per unit 15,000 
Actual production, 1,000 units, did take 15,500 
Variance 500 A 


Variance = 500 A hours x standard cost of $1 per hour = $500 A 
Variable overhead expenditure variance — three line method 
AH AR = $14,900 

Variance = $600 F 
AH SR = 15,500 x $1 = $15,500 
Variable overhead efficiency variance — three line method 
AH SR = 15,500 x $1 = $15,500 

Variance = $500 A 


SH SR = (1,000 x 15 hours) x $1 = $15,000 
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Test your understanding 5 — Fixed overhead variances 


(a) 


(b) 


(c) 


FOAR = $22,960 + (6,560 units x 2 hours per unit) = $1.75 per 
hour 


Fixed overhead expenditure variance 


$ 
Budgeted fixed overhead 22,960 
Actual fixed overhead 24,200 
Variance 1,240 A 


Fixed overhead expenditure variance — three line method 
AH AR = $24,200 


Var. = $1,240 A 
BH SR = $22,960 
Fixed overhead capacity variance 
Hours 
Budgeted hours worked = 2 hours x 6,560 units 13,120 
Actual hours worked 12,600 
Variance 520A 


Variance in $ = 520A hours x standard FOAR $1.75/hr = $910 A 
Fixed overhead capacity variance - three line method 
BH SR = $22,960 

Variance = $910 A 
AH SR = 12,600 x $1.75 = $22,050 
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(d) Fixed overhead efficiency variance 
Hours 
Actual production, 6,460 units, should take 2 hours 
per unit 12,920 
Actual production, 6,460 units, did take 12,600 
Variance 320 F 


Variance in $ = 320F hours x standard FOAR per hour $1.75 = 
$560 F 


Fixed overhead efficiency variance — alternative method 
AH SR = 12,600 x $1.75 = $22,050 

Variance = $560 F 
SH SR = (6,460 x 2) x $1.75 = $22,610 


(e) Fixed overhead volume variance 


Units 
Budgeted production 6,560 
Actual production 6,460 
Variance 100A 


Variance in $ = 100 A units x standard hours of 2 x standard 
FOAR per hour $1.75 = $350 A 


Fixed overhead volume variance — alternative method 
BH SR = $22,960 

Variance = $350 A 
SH SR = (6,460 x 2) x $1.75 = $22,610 


Note: The fixed overhead volume variance of $350A is the total of 
the capacity and efficiency variances ($910 A + $560 F). 
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Test your understanding 6 — AC operating statement 


Material A variances: 

AQ AP = 

Price variance 

AQ SP = 7,500 kg x $12 = 

Usage variance 

SQ SP = (700 units x 10 kg) x $12 = 
Material B variances: 

AQ AP = 

Price variance 

AQ SP = 3,500 kg x $5 = 

Usage variance 

SQ SP = (700 units x 6 kg) x $5 = 
Labour variances: 

HAR = 


Al 
Rate variance 

AH SR = 3,400 hours x $8 = 
Efficiency variance 

SH SR = (700 units x 5 hours) x $8 = 
Fixed overhead variances: 

AH AR= 

Expenditure variance 

BH SR = 750 units x $60 per unit 
Volume variance 

SH SR = 700 units x $60 per unit 
Sales variances: 

AQ AP 

Price variance 

AQ SP = 700 units x $300 per unit 
AQ SM = 700 units x $50 per unit 
Volume variance 

BQ SM = 750 units x $50 per unit 


224,000 


210,000 
35,000 


37,500 


1,500 (A) 


6,000 (A) 


2,800 (A) 


3,500 (F) 


680 (A) 


800 (F) 


8,000 (F) 


3,000 (A) 


14,000 (F) 


2,500 (A) 
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Operating statement 


Budgeted profit (750 x $50) 37,500 
Sales volume variance (2,500) 


Standard profit on actual sales 35,000 
Selling price variance 14,000 


Cost variances: F A 
Material price (combined) (4,300) 
Material usage (combined) (2,500) 
Labour rate (680) 
Labour efficiency 800 

Fixed overhead expenditure 8,000 

Fixed overhead volume (3,000) 


Total 8,800 10,480 (1,680) 


Actual profit 47,320 


S 


Test your understanding 7 — MC operating statement 
Standard contribution = $6 — $4.30 = $1.70 per cylinder 


Sales variances: $ $ 

AQ AP 63,000 

Price variance } 600 (A) 
AQ SP = 10,600 units x $6 per unit 63,600 

AQ SM = 10,600 units x $1.70 per unit 18,020 

Volume variance } 1,020 (F) 
BQ SM = 10,000 units x $1.70 per unit 17,000 
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Material variances: 

AQ AP = 

Price variance 

AQ SP = 53,200 kg x $0.80 = 

Usage variance 

SQ SP = (10,600 units x 5 kg) x $0.80 = 


Labour variances: 

AQ AP = 

Rate variance 

AH SR = 2,040 hours x $1.50 = 

Efficiency variance 

SH SR = (10,600 units x 0.2 hours) x $1.50 = 
Operating statement 


Budgeted contribution (10,000 x $1.70) 
Sales volume contribution variance 


$ $ 
42,500 
} 60 (F) 
42,560 
} 
160 (A) 
42,400 
$ $ 
3,100 
}  40(A) 
3,060 
} 120 (F) 
3,180 
$ 
17,000 
1,020 F 


Standard contribution on actual sales (10,600 x 1.70) 18,020 


Sales price variance 


Variable cost variances: F 
$ 
Materials price 60 
Wages rate 
Materials usage 
Labour efficiency 120 
180 


Actual contribution 
Budgeted fixed overhead 
Fixed overhead expenditure variance 


Actual profit 


(600 A) 


160 


200 (20 A) 


17,400 
2,000 
(200 A) 


15,200 
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7] Test your understanding 8 — Material mix 
Material mix variance 
Material Std mix Actual Actual Mix Std Mix 


Material usage Variance costper variance 
usage @ (kgs) kg ($) ($) 
(kgs) std mix 


(kgs) 
A 600/1200 14,000 12,500 1,500A 1.10 1,650A 


240/1200 5,500 5,000 500 A 2.40 1,200A 
C 360/1200 5,500 7,500 2,000 F 1.50 3,000 F 


w 


25,000 25,000 0 - 150 F 


Comment 


The favourable mix variance is due to more of materials A and B being 
used in place of material C. 


7] Test your understanding 9 — Material yield 


(1) Total input of 25,000 kgs should produce 


(+ 1.2 kgs per unit) 20,833 units of output 

(2) 25,000 kgs did produce 21,000 units of output 

(3) Difference = yield variance in units 167 units F 

(4) Value at the standard cost of (Working) $1.78 per unit 

(5) Yield variance $297 F 
Working 


Standard cost per unit = ((600 x $1.10) + (240 x $2.40) + (360 x $1.50)) 
+ 1,000 units = $1.78 per unit 


Comment 


The favourable variance is due to more output being achieved than was 
expected from the materials input. 
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Test your understanding 10 — Material mix and yield 


Material A usage variance 
AQ SP = 1,000 x $4 = $4,000 


SQ SP = (160 units x 10 kg/unit) x $4 = $6,400 


Material B usage variance 
AQ SP = 1,460 x $6 = $8,760 


SQ SP = (160 units x 20 kg/unit) x $6 = $19,200 
Total usage variance = $2,400 + $10,440 = $12,840 


Material mix variance 


Variance = $2,400 F 


Var. = $10,440 F 


450 


Material Std Actual Actual Mix Std Mix 
mix Material usage@ Variance cost variance 
usage std mix (kgs) per kg ($) 
(kgs) (kgs) ($) 
A 10/30 1,000 820 180 A 4 720A 
B 20/30 1,460 1,640 180 F 6 1,080 F 
2,460 2,460 0 - 360 F 
Material yield variance 
Material Actual Std usage for Yield Std Yield 
usage actual output variance cost variance 
@ std mix (kgs) (kgs) perkg ($) 
(kgs) ($) 
A 820 160 x 10kg= 780F 4 3,120 F 
1,600 
B 1,640 160 x20kg= 1,560 F 6 9,360 F 
3,200 
2,460 4,800 2,340 F — 12,480 F 
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Alternatively, the material yield variance can be calculated in total using 
the following method: 


(1) Total input = 1,000 kgs + 1,460 kgs = 2,460 kgs 


This should produce (+ 30 kgs) 82 units of output 
(2) 2,460 kgs did produce 160 units of output 
(3) Difference = yield variance in units 78 units F 
(4) Value at the standard cost of $160 per unit 
(5) Yield variance $12,480 F 


Total mix and yield variance = $12,480 F + $360 F = $12,840 F (as per 
the usage variance). 


qj Test your understanding 11 — Mix and yield with material waste 


Material mix variance 


The material mix variance is not affected by the material wastage and 
should be calculated in the normal way: 


Material Std Actual Actual Mix Std Mix 
mix Material usage@ Variance cost variance 
usage std mix (kgs) per kg ($) 
(kgs) (kgs) ($) 
S1 8/16 8,284 9,576.5 1,292.5F 0.30 387.75F 
S2 5/16 7,535 5,985.3 1,549.7 A 0.50 774.85 A 
s3 3/16 3,334 3,591.2 257.2 F 0.40 102.88 F 


19,153 19,153 0 — 284.22A 
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Material yield variance 
The yield variance will take account of the material wastage of 10%: 


Material Std usage Actual Yield Std cost Yield 
for actual usage variance perkg variance 
output (kgs) @ std (kgs) ($) ($) 
mix 
(kgs) 


S1 8/16 = 8,560 9,576.5 1,016.5 A 0.30 304.95 A 
S2 5/16 = 5,350 5,985.3 635.3 A 0.50 317.65 A 
$3 3/16 = 3,210 3,591.2 381.2A 0.40 152.48 A 


15,408 x 19,153 2,033 A - 775.08 A 
100/90 = 
17,120 


Material usage variance 
Total usage variance = $775.08 A + $284.22 A = $1,059.3A 


Test your understanding 12 


In a performance measurement system managers are often rewarded 
for improving the performance of cost and/or revenues under their 
control. 


The production manager may be responsible for the material mix 
decision and, if the reward system is based on achieving cost savings, 
then the cheapest mix may be used. This may have a detrimental effect 
on company profit if quality is reduced and this leads to a lower price or 
quality failure costs. 


It may therefore be preferable to reward managers on the basis of total 
company profit so that the full impact of the mix decision is taken into 
account. 
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7] Test your understanding 13 — Sales mix and quantity variances 
(i) Sales mix contribution variance: 
Standard Actual Actual Difference @ Variance 
Mix Quantity, Quantity, (units) standard 
(units) Actual Standard cont’n 
Mix Mix per unit 
(units) (units) 
S 8,000 9,500 8,200 1,300 F $5/unit $6,500 F 
T 12,000 11,000 12,300 1,300 A $6/unit $7,800 A 
20,000 20,500 20,500 $1,300 A 
(ii) Sales quantity contribution variance: 
Actual Budgeted Difference @ Variance 
Quantity, Quantity, (units) standard 
Standard Standard cont’n 
Mix Mix per unit 
(units) (units) 
S 8,200 8,000 200 F $5/unit $1,000 F 
T 12,300 12,000 300 F $6/unit $1,800 F 
$2,800 F 
Alternative method: 
Actual total quantity 20,500 units 
Budgeted total quantity 20,000 units 
Difference 500 units F 
@ Standard weighted average margin $5.60/unit 
(5 x 8,000 + 6 x 12,000)/(20,000) 
Variance $2,800 F 
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Test your understanding 14 — Sales mix and quantity variances 


Working 1: OAR 


_ $81,000 
~ 3,000 + 7,800 + 7,200 


so OAR = $4.50 per machine hour 


OAR 


Working 2: Standard profit 


B R K 
Materials $5.40 $4.10 $4.85 
Labour $3.25 $5.20 $4.55 
Overheads $1.35 $2.70 $3.60 
Total cost $10 $12.00 $13.00 
Selling price $14 $15.00 $18.00 
Standard profit $4.00 $3.00 $5.00 

Working 3: Weighted average standard profit 

B R K 

Standard profit $4.00 $3.00 $5.00 


($4 x 10,000 units) + ($3.00 x 13,000 units) + ($5 x 9,000 units) 


MEAS standards pront = 32,000 budgeted units 


= $3.875 
(i) Sales price variance: 
B R K 

Actual selling price 

per unit $14.50 $15.50 $19.00 
Standard selling 

price per unit $14.00 $15.00 $18.00 
Variance $0.50 F $0.50 F $1.00 F 

x 9,500 units x 13,500 units x 8,500 units 

Total variance $4,750 F $6,750 F $8,500 F 


Therefore, total sales price variance = $4,750 F + $6,750 F + $8,500 F = 
$20,000 F 
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(ii) Sales volume profit variance: 
B R K 

Expected volumes 10,000 units 13,000 units 9,000 units 

Actual volumes 9,500 units 13,500 units 8,500 units 

Variance 500 units A 500 units F 500 units A 

x standard profit $4.00 $3.00 $5.00 

Total variance $2,000 A $1,500F $2,500 A 


Therefore, total sales volume profit variance = $2,000 A + $1,500 
F + $2,500 A = $3,000 A 


(iii) Sales mix profit variance: 


Standard Standard Actual Difference @ Variance 
Mix Mix, Actual Mix, standard 
Quantity Actual profit 
Quantity 
B 10,000 9,843.75 9,500 343.75 A $4 $1,375 A 
units units 
R 13,000 12,796.875 13,500 703.125 F $3 $2,109.37 F 
units units 
K 9,000 8,859.375 8,500 359.375 A $5 $1,796.87 A 
units units A 
32,000 31,500 31,500 $1,062.5 A 


Alternative method: 


Standard Weighted Difference Difference Variance 
Profit per Average actual sales/ 
unit profit per budgeted 
unit sales 
B $4 $3.875 $0.125 (500 units) $62.50 A 
R $3 $3.875 $(0.875) 500 units $437.50 A 
K $5 $3.875 $1.125 (500 units) $562.50 A 
$1,062.5A 
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Mix Actual sales 
Quantity 
B 9,843.75 10,000 
R 12,796.875 13,000 
K 8,859.375 9,000 


Alternative method: 
Budgeted total quantity 
Actual total quantity 
Variance 


(iv) Sales quantity profit variance: 
Standard Budgeted Difference Standard Variance 


500 units adverse @ standard profit $3.875 = $1,937.5 Adverse 


profit 
per unit 
$4 $625.00 A 
$3 $609.375 A 
$5 $703.125 A 
$1,937.50 A 
32,000 units 
31,500 units 


500 units Adverse 


LF] Test your understanding 15 — Market size and share 


Comment: 


2,200,000). 


market share variance. 


(a) Traditional sales volume variance 
= (Actual units sold — Budgeted sales) x Standard profit per unit 
= (450,000 — 400,000) x $3 = $150,000 F 


(b) Planning and operational variances The revised (ex-post) budget 
would show that Hudson Ltd should expect to sell 20% of 
2.2 million units = 440,000 units. 


Original sales x standard margin = 400,000 x $3 = $1,200,000 
Market size = $120,000 F 

Revised sales x standard margin = 440,000 x $3 = $1,320,000 
Market share = $30,000 F 

Actual sales x standard margin = 450,000 x $3 = $1,350,000 

Total sales volume variance = $120,000 F + $30,000 F = $150,000 F 


Most of the favourable variance can be attributed to the increase in 
overall market size. However, some can be put down to effort by the 
sales force which has increased its share from 20% to 20.5% (450,000/ 


Managers should only be appraised on the operational variance, i.e. the 
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qj Test your understanding 16 — Additional example 


(a) Sales price variance 
= 220,000 x ($14 — $12.50) = $330,000 A 
Sales volume variance 
= (250,000 — 220,000) x $4 = $120,000 A 

(b) Budgeted market share = 250,000/1,000,000 = 25% 


The company would have expected to achieve sales of 25% x 
1,100,000 = 275,000 in the actual market conditions. 


The market size variance 
= (275,000 — 250,000) x $4 = $100,000 F 
The market share variance 
= (275,000 — 220,000) x $4 = $220,000 A 


The increased market size is favourable as the company should 
sell more if market share can be maintained. The market share 
variance was adverse as market share fell from 25% to 
220,000/1,100,000 = 20%. 


(c) It could be argued that the increased competition in the market was 
not foreseen when the budget was set and the variance is thus a 
planning variance. However, this line of reasoning would suggest 
that any unforeseen issues give rise just to planning variances. 
Perhaps sales managers should have identified potential threats 
sooner? Also, once extra competition was experienced, managers 
had to decide how to respond. This could have involved additional 
advertising rather than price cuts, e.g. it could be argued that price 
cuts were made to try (unsuccessfully) to protect market share, in 
which case managers should be held (at least partly) responsible 
for such a decision. 
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Test your understanding 17 — The Alpha Company 


(1) 


(2) 


(3) 


(4) 


(5) 


D 
AQSM BQsM 
A 440 400 40F 
B 660 600 600 F 
C 1,100 1,000 100 F 
2,200 2,000 200 F 
A 


Statement (3) is not correct: managers can only be appraised on 
what they can control, i.e. on the operational variances for sales. 


Statement (1) is not correct; this would cause a favourable 


variance, not an adverse variance. 


c 


Original budgeted sales 600 units x standard profit $6 


Difference Standard 


profit 
per unit 
$8 
$6 
$4 


Revised budgeted sales 600 units x (1-10%) = 


540 units, @ $6 


Planning variance (market size variance) 


D 


Revised budgeted sales 600 units x (1-10%) = 


540 units, @ $6 


Actual sales quantity 700 units x standard profit $6 


Operational variance (market share variance) 


Variance 


($) 


320 F 
360 F 
400 F 


1,080 F 


$3,600 


$3,240 


$360 A 


$3,240 
$4,200 


$960 F 
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qj Test your understanding 18 — Price variances 
AQ x AP: 10,000 x $5.18 = $51,800 
> Operational variance $1,800 adverse 
AQ x RSP: 10,000 x $5.00 = $50,000 
> Planning variance $2,000 favourable 
AQ x SP: 10,000 x $5.20 = $52,000 


Operational variance: The cost per unit was higher than the revised 
budgeted cost resulting in the adverse variance. This variance is 
controllable by management and should be linked to their performance 
evaluation. 


Planning variance: The improvement in technology resulted in a lower 
price per unit and hence a favourable variance. This is a planning 
difference and is therefore uncontrollable by management. 


A traditional variance calculation would present as follows: 
AQ x AP : 10,000 x $5.18 = $51,800 

> Price variance $200 Favourable 
AQ x SP : 10,000 x $5.20 = $52,000 


7] Test your understanding 19 — Price and usage variances 


(a) Traditional variances 


AQAP = $41,500 
Price variance $2,500 F 
AQSP = 11,000 x $4 = $44,000 
Usage variance $4,800 A 
SQSP= 1,400 x 7 x $4= $39,200 
(b) Planning and operational variances 
Price 
AQ x AP = $41,500 
Operational variance $300 F 
AQx RSP 11,000 x $3.80 = $41,800 
Planning variance $2,200 F 
AQ x SP 11,000 x $4 = $44,000 
$2,500 F 
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Usage 
AQ x SP 11,000 x $4 = $44,000 
Operational variance $800 F 
RSQ xSP 11,200 x$4 = $44,800 
Planning variance $5,600 A 
SQ x SP 9,800 x $4 = $39,200 
$4,800 A 


LF] Test your understanding 20 


AH x SR 1,450x $10 = $14,500 


Operational variance $500 F 
RSH x SR_ 1,500 x $10 = $15,000 
Planning variance $2,500 A 


SH x SR 1,250 x $10 = $12,500 
$2,000 A 


7] Test your understanding 21 — Learning curves and variances 


The '8 hours' original standard does not take into account the presence 
of a learning curve effect, that affects the first 600 units. By the time we 
reach 560 units of production, we have an average time per unit of 
3.0574 hours: 


Y = 8 hours x 560 units ~ 0-1520 
Y = 3.0574 hours on average per unit (revised standard). 
Therefore, the first 560 units should have taken: 


8 hours per unit x 560 units = 4,480 hours using the original, old 
standard labour hours per unit, and 


3.0574 hours per unit x 560 units = 1,712 hours, using the revised 
standard labour hours per unit. 


This is a favourable difference of 2,768 hours and therefore the planning 
variance for labour efficiency may be calculated as 2,768 hours x $15 = 
$41,520 Favourable. 


To calculate the operational variance, we compare the standard number 
of labour hours for actual production (1,712 hours, using the revised 
standard) and the actual time of 3,500 hours, giving 1,788 hours ADV x 
$15 = $26,820 ADV. 
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7] Test your understanding 22 


Standard costing is most suited to organisations whose activities consist 
of a series of common or repetitive operations. Typically, mass 
production manufacturing operations are indicative of its area of 
application. It is also possible to envisage operations within the service 
sector to which standard costing may apply, though this may not be with 
the same degree of accuracy of standards which apply in manufacturing. 
For example, hotels and restaurants often use standard recipes for 
preparing food, so dealing with conference attendance can be like a 
mass production environment. Similarly, banks will have common 
processes for dealing with customer transactions, processing cheques, 
etc. It is possible therefore that the principles of standard costing may be 
extended to service industries. 


In modern manufacturing and service businesses, continuous 
improvement and cost reduction are topical. In order to remain 
competitive it is essential that businesses address the cost levels of their 
various operations. To do this they have to deal with the costing of 
operations. But the drive to ‘cost down’ may mean in some cases that 
standards do not apply for long before a redesign or improvement 
renders them out of date. In such a setting an alternative to the use of 
standard costs is to compare actual costs with those of the previous 
operating period. We have seen above that a standard costing system 
has a variety of purposes. It is for management to judge their various 
reasons for employing standard costing and, consequently, whether their 
aims of continuous improvement and cost reduction render the system 
redundant. 


LT Test your understanding 23 


A is the correct answer. 


Greater participation by staff in standard setting is likely to slow down 
the process of agreeing values. 
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Chapter learning objectives 


Upon completion of this chapter you will be able to: 


Describe, calculate and interpret suitable financial 
performance indicators (FPIs) for profitability, liquidity, 
efficiency and gearing. 


Describe, calculate and interpret suitable non-financial 
performance indicators (NFPIs). 


Analyse past performance and suggest ways for improving 
financial and non-financial performance. 


Explain the causes and problems created by short-termism 
and financial manipulation of results. 


Discuss the issues organisations face by favouring short- 
term financial gain over long-term sustainability. 


Explain and interpret the Balanced Scorecard, and the 
Building Block model proposed by Fitzgerald and Moon. 


Discuss the difficulties of target setting in qualitative areas. 


Explain the need to allow for external considerations in 
performance management, including stakeholders, market 
conditions and allowance for competitors. 


Interpret performance in the light of external considerations 
and the need to consider sustainability. 
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One of the PER performance objectives 
(PO14) is to measure and assess 
CG departmental and business performance. 


Working through this chapter should help you 


understand how to demonstrate that objective. 
| PER | 
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PERFORMANCE 
MEASUREMENT 


AND CONTROL 


BEHAVIOURAL 
RATIO ANALYSIS NFPIs CONSIDERATIONS 


1 Introduction 


The calculation of a particular indicator of performance will probably mean very 
little, unless it is set in some context. Establishing the value of a particular 
indicator will add little benefit until it is: 


(1) compared with a budget 
(2) setin a trend 
(3) and/or set against a best practice benchmark. 


2 Financial performance and ratio analysis 


A key aspect of performance measurement is ratio analysis. Specific ratios are 
discussed below but some general considerations need to be taken into 
account with all ratio analysis: 


. Many ratios use figures at a particular point in time and thus may not be 
representative of the position throughout a period. For example, seasonal 
rade or large one-off items may make year-end figures uncharacteristic. 


. Ratios are of little use in isolation. Comparisons could be made to: 
— last year’s figures to identify trends 
— competitors’ results and/or industry averages to assess performance. 


. Ratios can be manipulated by management. A well-known example of 
‘window dressing’ is to issue spurious invoices before the year end and 
then issue credit notes just after. 


. As with variances, ratios indicate areas for further investigation, rather 
han giving a definitive answer for management. 


. Three main classes of ratios will be reviewed 
- Profitability 
- Liquidity 
—  Gearing/risk. 
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@) Measuring profitability 


The primary objective of a company is to maximise profitability. Profitability 
ratios can be used to monitor the achievement of this objective. 

Gross profit margin 

This is the gross profit as a percentage of turnover. 


Gross profit y 


Turnover 100 


Gross profit margin = 


A high gross profit margin is desirable. It indicates that either sales prices are 
high or that production costs are being kept well under control. 
Operating profit margin 


This is the operating profit (turnover less all expenses) as a percentage of 
turnover. 


Operating profit y 


Turnover 100 


Operating profit margin = 


A high operating profit margin is desirable. It indicates that either sales prices 
are high or that all costs are being kept well under control. 
Return on capital employed (ROCE) 


This is a key measure of profitability. It is the operating profit as a percentage of 
the capital employed. The ROCE shows the operating profit that is generated 
from each $1 of assets employed. 


Operating profit 
ROCE = ~=_———_—— x100 
Capital employed 


Where capital employed = total assets less current liabilities or total equity plus 
long-term debt. 


If operating profit (profit before finance charges and tax) is not given in the 
question, use net profit instead. 


A high ROCE is desirable. An increase in ROCE could be achieved by: 


. Increasing operating profit, e.g. through an increase in sales price or 
through better control of costs. 


. Reducing capital employed, e.g. through the repayment of long term debt. 


The ROCE can be understood further by calculating the operating profit margin 
(operating profit/sales x 100) and the asset turnover (see below): 


ROCE = operating profit margin x asset turnover 
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Asset turnover 


This is the turnover divided by the capital employed. The asset turnover 
shows the turnover that is generated from each $1 of assets employed. 


Turnover 
Asset turnover = ———~——__—__. 
Capital employed 


A high asset turnover is desirable. An increase in the asset turnover could be 
achieved by: 


. Increasing turnover, e.g. through the launch of new products or a 
successful advertising campaign. 


. Reducing capital employed, e.g. through the repayment of long term debt. 


LT Test your understanding 1 — Profitability and efficiency ratios 


The following figures are extracted from the accounts of Super Soups, a 
company selling gourmet homemade soups. 


20X9 20X8 
$ $ 
Total production costs 6,538,000 5,082,000 
Gross profit 3,006,000 2,582,000 
Operating profit 590,000 574,000 
Total capital employed 6,011,000 5,722,000 


Required: 


Using appropriate ratios, comment on the profitability and efficiency of 
Super Soups. 


Companies X and Y are both involved in retailing. Relevant information 
for the year ended 30 September 20X5 was as follows: 


X Y 

$000 $000 
Sales revenue 50,000 200,000 
Profit before tax 10,000 10,000 
Capital employed 50,000 50,000 
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Required: 


Prepare the following ratios for both companies and comment on the 
results: 


(a) ROCE 
(b) profit margin 
(c) asset turnover. 


Solution 
x Y 
10,000 10,000 
Oe 9 : a 
i coon «|. eae «2 
= 20% = 20% 
10,000 40.000 
i i ki 0; 1 0 
Profit margin 50.000 x 100% 200.000 x 100% 
= 20% = 5% 
Asset turnover 20,000 200,000 
50,000 50,000 
=4 oy 


The ROCE for both companies is the same. X has a higher profit 
margin, whilst Y shows a more efficient use of assets. This indicates 
that there may be a trade-off between profit margin and asset turnover. 


Inventory holding period 


Inventory holding period = EMO 365 
nventory holding period = Cost of sales 


This indicates the average number of days that inventory items are held for. 


An increase in the inventory holding period could indicate that the company is 
having problems selling its products and could also indicate that there is an 
increased level of obsolete inventory. The company should take steps to 
increase inventory turnover, e.g. by removing any slow moving or unpopular 
items of inventory and by getting rid of any obsolete inventory. 


A decrease in the inventory holding period could be desirable as the company's 
ability to turn over inventory has improved and the company does not have 
excess cash tied up in inventory. However, any reductions should be reviewed 
further as the company may be struggling to manage its liquidity and may not 
have the cash available to hold the optimum level of inventory. 
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Receivables (debtor) collection period 


3 > p Receivables 
Receivables collection period = ——__——. x 365 
Credit sales 
This is the average period it takes for a company's debtors to pay what they 
owe. 


An increase in the receivables collection period could indicate that the company 
is struggling to manage its debts. Possible steps to reduce the ratio include: 


. Credit checks on customers to ensure that they will pay on time 
. Improved credit control, e.g. invoicing on time, chasing up bad debts. 


A decrease in the receivables collection period may indicate that the company's 
has improved its management of receivables. However, a receivables collection 
period well below the industry average may make the company uncompetitive 
and profitability could be impacted as a result. 


Payables (creditor) payment period 


Payables 


Credit Purchases z365 


Payables payment period = 
This is the average period it takes for a company to pay for its purchases. If 
credit purchases are not available, ‘purchases’ or ‘cost of sales’ should be used. 


An increase in the company's payables payment period could indicate that the 
company is struggling to pay its debts as they fall due. However, it could simply 
indicate that the company is taking better advantage of any credit period offered 
to them. 


A decrease in the company's payables payment period could indicate that the 
company's ability to pay for its purchases on time is improving. However, the 
company should not pay for its purchases too early since supplier credit is a 
useful source of finance. 


J@ Measuring liquidity _ 


A company can be profitable but at the same time encounter cash flow 
problems. Liquidity and working capital ratios give some indication of the 
company's liquidity. 


Current ratio 
This is the current assets divided by the current liabilities. 


c trati Current assets 
urrent ratio = ———_—_—__. 
Current liabilities 


The ratio measures the company's ability to meet its short term liabilities as they 
fall due. 


A ratio in excess of 1 is desirable but the expected ratio varies between the type 
of industry. 
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A decrease in the ratio year on year or a figure that is below the industry 
average could indicate that the company has liquidity problems. The company 
should take steps to improve liquidity, e.g. by paying creditors as they fall due or 
by better management of receivables in order to reduce the level of bad debts. 


Quick ratio (acid test) 


This is a similar to the current ratio but inventory is removed from the current 
assets due to its poor liquidity in the short term. 


Current assets — Inventory 


Quickstalio'S Current liabilities 


The comments are the same as for the current ratio. 


LF] Test your understanding 2 — Efficiency and liquidity ratios 
Calculate the efficiency and liquidity ratios for P for the year ended 
31 December 20X9. 

$m 
Sales revenue 1,867.5 
Gross profit 489.3 
Inventory 147.9 
Trade receivables 393.4 
Trade payables 275.1 
Cash 53.8 
Short-term investments 6.2 
Other current liabilities 284.3 


() Measuring gearing/risk 


In addition to managing profitability and liquidity it is also important to manage 
risk. The following ratios may be calculated: 


Operating gearing 


Operating gearing is a measure of the extent to which a firm’s operating costs 
are fixed rather than variable as this affects the level of business risk in the firm. 
Operating gearing can be measured in a number of different ways, including: 
Fixed costs Fixed costs % change in EBIT contribution 
Variable costs oF Total costs % change in revenue i EBIT 


Firms with a high proportion of fixed costs in their cost structures are known as 
having ‘high operating gearing’. 
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Financial gearing 


This is the long term debt as a percentage of equity. 


Debt Debt 
x 100 or = 


Equity Debt + Equity 108 


Gearing = 


Debt includes any long term debt, bank overdraft (net of any cash balance), and 
preferences shares. Equity includes the issued ordinary share capital, share 
premium, and reserves of the company (e.g. retained earnings). 


A high level of gearing indicates that the company relies heavily on debt to 
finance its long term needs. This increases the level of risk for the business 
since interest and capital repayments must be made on debt, where as there is 
no obligation to make payments to equity. 


The ratio could be improved by reducing the level of long term debt and raising 
long term finance using equity. 

Interest cover 

This is the operating profit (profit before finance charges and tax) divided by the 
finance cost. 

Operating profit 


Interest cover = 5 
Finance cost 


A decrease in the interest cover indicates that the company is facing an 
increased risk of not being able to meet its finance payments as they fall due. 


The ratio could be improved by taking steps to increase the operating profit, 
e.g. through better management of costs, or by reducing finance costs through 
reducing the level of debt. 

Dividend cover 

This is the net profit available to ordinary shareholders (profit after tax and 
preference dividends) divided by the dividend. 

Dividend _ Net profit 

ividend cover = Siyidend 


A decrease in the dividend cover indicates that the company is facing an 
increased risk of not being able to make its dividend payments to shareholders. 
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Fel 


You are employed in the small business section of a medium-sized 
bank. Some time ago the bank provided a local manufacturing company, 
F, with an overdraft facility of $3,000,000. This limit was reached on 

30 September 20X4 but was increased then to $5,000,000. 


received the financial statements of F for the 
six months to 30 September 20X5. Having read these statements, your 
section head is extremely concerned as to the performance of the 

r and is considering recommending the 
termination of the overdraft facility. Before making any further decision, 
o have a second opinion. Accordingly, they 
leave a file of information concerning F on your desk and requires a 
report recommending the best course of action. 


Your section head has jusi 


company over the last yea 


your section head wishes 


Information contained in the file: 


Item 1: Statement of Profi 


30 September 20X5 


Sales 
Cost of sales 


Gross profit 
Other operating 
expenses 


Operating profit 
Interest payable 


Profit/(loss) before tax 
Tax estimate 


Profit/(loss) after tax 


or Loss: 
Six months to 


$000 
10,000 
(5,000) 


5,000 


(5,000) 


(4,000) 


(1,000) 


(1,000) 


Six months to 
31 March 20X5 
$000 
11,000 
(5,500) 


5,500 


(4,500) 


1,000 
(900) 


100 


100 
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Item 2: Statements of Financial Position at 30 September 
20X5 20X4 
$000 $000 
Non-current assets: 
Property 5,000 5,200 
Plant 3,500 3,000 
8,500 8,200 
Current assets: 
Inventories 3,000 2,600 
Receivables 5,000 4,600 
Cash in hand 80 80 
8,080 7,280 
Current liabilities: 
Trade payables 2,600 2,600 
Bank overdraft 5,000 3,000 
7,600 5,600 
Net current assets 480 1,680 
12% loan notes 
(secured against the property) (4,800) (4,800) 
4,180 5,080 
Share capital ($1 shares) 4,000 4,000 
Retained earnings 180 1,080 
4,180 5,080 
Item 3: Estimated realisable values of the assets of F at 30 September 
20X5, based on a ‘forced sale’ scenario: 
$000 
Property 5,000 
Plant 1,000 
Inventories 800 
Receivables 2,500 
9,300 
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(a) Using the items contained in the file, write a report to your section 
head which contains an appraisal of the performance and financial 
position of F and considers the implications for the bank of calling 
in the overdraft. 


(b) Produce a short appendix to the report you have compiled in (a). 
This should summarise the limitations of the information available 
to you as a basis for making a recommendation as to the wisdom 
or otherwise of calling in the overdraft. 


(c) Discuss THREE key areas, with recommendations, that the 
management of F need to address to improve performance. 


Solution 


REPORT 
To: Section head 
From: Bank accountant 
Subject: F 
Date: 22 November 20X5 


(a) The performance of F appears to have deteriorated in the six 
months to 30 September 20X5. Sales and cost of sales have both 
fallen by 9%, so that the gross profit percentage of 50% has been 
maintained. However, operating expenses have increased, so that 
total operating costs equal operating income. There is no longer 
any cover for interest payments. The interest charge has also 
increased, following the increase in the overdraft facility. 


Despite this deterioration in performance, non-current assets and 
current assets have increased. The additional $2 million provided 
by the bank (an increase in overdraft of 66%) appears to have 
been used to finance the purchase of plant at a cost of 
approximately $500,000 (the figure represents the change shown 
by the statement of financial position and is net of depreciation). 
The additional depreciation has probably contributed to the 
increase in operating expenses. 


The retained loss for the year is $900,000 but the actual cash 
outflow from operating activities is much greater than this. Roughly: 


$000 
Loss 900 
Less depreciation (buildings only) (200) 
Increase in inventories 400 
Increase in receivables 400 
1,500 
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The company’s financial position has deteriorated during the year. 
At 30 September 20X5 it had a current ratio of 1.06:1 and a quick 
ratio of 0.67:1 (compared with 1.3:1 and 0.83:1 at 30 September 
20X4). The company is likely to experience severe liquidity 
problems in the near future. 


The company’s gearing also gives cause for concern. The 
company is very dependent upon finance from outside the 
business. The most recent balance sheet shows a debt to equity 
ratio of (5,000 + 4,800)/4,180 = 2.34. Interest on the loan notes 
amounts to $576,000 annually. At current activity levels, this 
means that there is very little profit available for distribution or 
investment and very little interest cover. The loan notes are barely 
covered by the property on which they are secured. 


The combination of adverse cash flow, increase in non-current 

assets and working capital and fall in profits seems to suggest bad 
management. However, it is impossible to reach a firm conclusion 
without further information. 


The withdrawal of the overdraft facility would result in the 
liquidation of the company. It is estimated that the assets would 
realise $9,300,000. The loan note holders would be repaid their 
$4,800,000 in full, leaving a balance of $4,500,000 for the other 
creditors. This does not cover the $7,600,000 owed to the bank 
and the other creditors. Assuming that all unsecured creditors 
would rank equally, the bank would receive 59c in the dollar or 
$2,950,000. The bank would make a loss of $2,050,000. 


These calculations show that the bank is facing considerable risk. 

If the overdraft facility is to be continued, the bank should consider 
renegotiating the terms in order to take account of this risk. 
Appendix 


Only limited information is available as a basis for making thi: 
decision. 


S 


One major shortcoming of conventional financial statements is that 
they are based on historical information. They give a good 
indication of the financial position at 30 September 20X5, but some 
time has already elapsed since that date. During that time the 
position could have changed dramatically. For example, the 
company could have won substantial new business, or receivables 
could have been realised, or inventory could have been sold. 
Financial statements are only of limited use in predicting the future 
of a company. 
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To make an informed decision, the bank would need information 
about several other factors which are not reflected in the financial 
statements. The velocity of circulation of working capital, the quality 
of the company’s management and its ability to attract new 
business will all be crucial in determining whether or not F survives. 
For example, the decision to invest in additional plant and to 
increase inventory levels might have been taken as a result of 
several new orders. The bank would also need to assess the 
willingness of the loan note holders and other creditors to continue 
to support the company. For example, there is no information as to 
how soon the loan notes will become repayable or as to the means 
by which the company intends to repay the loan. 


Key areas the management of F need to address include: 
Sales performance 


Management need to investigate why sales have fallen and the 
extent to which this is a volume fall or/and a price drop. Based on 
the competitive/strategic reasons for the fall, the management can 
then take appropriate action. For example, given margins have 
remained constant it looks like the issue is one of lost customers. 
If research reveals that this is due to rivals' price cuts, then F will 
have to consider whether to respond with similar cuts to remain 
competitive. 

Liquidity and efficiency 

The pressure on the overdraft, together with worsening quick and 
current ratios indicate that urgent action is required to improve 
working capital management. Both inventory and receivables days 
are higher so this is a good place to start. The management of F 
should investigate why customers are taking longer to pay and 
rectify. If simply an issue of inefficiency, then this can be sorted by 
recruiting a new credit controller. If however, there have been 
customer complaints due to poor quality, then the issue of delayed 
payment can only be rectified by resolving customer concerns 
more quickly. Similarly, inventory days may be due to poor sales 
and the solution thus the same. 


Financing 


Using the overdraft to finance the purchase of non-current assets is 
not sustainable. The management of F need to reconsider their 
long term financing strategy, say through seeking new equity via a 
rights issue or raising additional long term loan finance. 
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3 Issues surrounding the use of financial performance indicators 
to monitor performance 


All of the ratios reviewed so far have concentrated on the financial performance 
of the business. Many of these ratios, e.g. ROCE, gross profit margin, may be 
used to assess the performance of a division and of the manager's in charge of 
that division. 


Achievement of these target ratios (financial performance indicators) may be 
linked to a reward system in order to motivate managers to improve 
performance. 


However, there are a number of problems associated with the use of financial 
performance indicators to monitor performance: 


Short-termism 


Linking rewards to financial performance may tempt managers to make 
decisions that will improve short-term financial performance but may have a 
negative impact on long-term profitability. E.g. they may decide to cut 
investment or to purchase cheaper but poorer quality materials. 


Manipulation of results 


In order to achieve the target financial performance and hence their reward, 
managers may be tempted to fraudulently manipulate results. For example: 


Accelerating revenue — revenue included in one year may be wrongly included 
in the previous year in order to improve the financial performance for the earlier 
year. 


Delaying costs — costs incurred in one year may be wrongly recorded in the 
next year's accounts in order to improve performance and meet targets for the 
earlier year. 


Understating a provision or accrual — this would improve the financial 
performance and may result in the targets being achieved. 


Manipulation of accounting policies — for example, closing inventory values may 
be overstated resulting in an increase in profits for the year. 
Do not convey the full picture 


The use of these short-term financial performance indicators has limited benefit 
to the company as it does not convey the full picture regarding the factors that 
will drive long-term profitability, e.g. customer satisfaction, quality. 


Therefore, when monitoring performance, a broader range of measures should 
be used. This will be reviewed in the next section. 
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A company may measure the performance of managers on the basis of 
a target ROCE. This may lead to the following undesirable behaviour: 


. Managers may focus on generating short-term profit at the 
expense of long-term profit. For example, managers may reduce 
expenditure on training, research and development and 
maintenance. 


. The ROCE will improve if the capital employed figure falls. 
Managers may therefore be reluctant to invest in new assets. 


. Year-end results may be manipulated to improve ROCE. For 
example, managers may delay payments to creditors or inventory 
purchases. 


. Managers may focus their attention on financial performance and 
neglect non-financial performance such as quality and customer 
service. This may improve profit in the short-term but lead to a 
long-term decline in profitability. 


Test your understanding 3 


Suggest methods of overcoming the problems of short-termism 
and manipulation of results and encouraging a long-term view. 


Non-financial performance indicators (NFPIs) 
The previous section reviewed the problems of using financial 
performance indicators as the sole indicator of performance. 


This section will review the use of non-financial performance indicators as an 
additional tool to monitor performance and maximise long-term profitability. 


As we will see, a company may choose to use a mixture of financial and 
non-financial performance indicators in order to achieve the optimum 
system for performance measurement and control. 


A firm’s success usually involves focussing on a small number of critical 
areas that they must excel at. These factors vary from business to 
business but could include: 


- Having a wide range of products that people want. 
- Having a strong brand name or image. 

- Low prices. 

— Quick delivery. 

— Customer satisfaction, perhaps through high quality. 


Most of these are best assessed using non-financial performance 
indicators. Financial performance appraisal often reveals the ultimate effect 
of operational factors and decisions but non-financial indicators are 
needed to monitor causes. 
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BAA (the former state-owned British Airports Authority) uses regular 
customer surveys for measuring customer perceptions of a wide variety 
of service quality attributes, including: 


. the cleanliness of its facilities 
. the helpfulness of its staff 
. the ease of finding one’s way around the airport. 


Public correspondence is also analysed in detail, and comment cards 
are available in the terminals so that passengers can comment 
voluntarily on service levels received. 


Duty terminal managers also sample the services and goods offered by 
outlets in the terminals, assessing them from a customer perspective. 
They check the cleanliness and condition of service facilities and 
complete detailed checklists, which are submitted daily to senior 
terminal managers. 


The company has also a wealth of internal monitoring systems that 
record equipment faults and failures, and report equipment and staff 
availability. 


These systems are supported by the terminal managers who circulate 
the terminals on a full-time basis, helping customers as necessary, 
reporting any equipment faults observed and making routine 
assessments of the level of service provided by BAA and its 
concessionaires. 
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Test your understanding 4 


Better Nutrition Co provides advice to clients in medical, dietary and 
fitness matters by offering consultation with specialist staff. The budget 
information for the year ended 31 May 20X0 is as follows: 


Budget Actual 

Total client enquiries 

- New Business 50,000 80,000 
- Repeat business 30,000 20,000 
Number of client consultations 

- New Business 15,000 20,000 
- Repeat business 12,000 10,000 
Mix of client consultations 

- Medical 6,000 5,500 (note) 
— Dietary 12,000 10,000 
— Fitness 9,000 14,500 
Number of consultants employed 

- Medical 6 6 (note) 
- Dietary 12 12 
- Fitness 9 12 
Number of client complaints 270 600 
Note: Client consultations includes those carried out by outside 
specialists. There are now 4 full-time consultants carrying out the 


remainder of client consultations. 


Other information: 


(i) 


(ii) 


(iii) 


(iv) 


(v) 


Clients are charged a fee per consultation at the rate of: medical 
$75; dietary $50 and fitness $50. 


Health foods are recommended and provided only to dietary clients 
at an average cost to the company of $10 per consultation. Clients 
are charged for such health foods at cost plus 100% mark-up. 


Each customer enquiry incurs a variable cost of $3, whether or not 
it is converted into a consultation. 


Consultants are each paid a fixed annual salary as follows: medical 
$40,000; dietary $28,000; fitness $25,000. 


Sundry other fixed cost: $300,000. 
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Actual results for the year to 31 May 20X0 incorporate the following 
additional information: 


(i) A reduction of 10% in health food costs to the company per 
consultation was achieved through a rationalisation of the range of 
foods made available. 


(ii) Medical salary costs were altered through dispensing with the 
services of two full-time consultants and sub-contracting outside 
specialists as required. A total of 1,900 consultations were sub- 
contracted to outside specialists who were paid $50 per 
consultation. 


(iii) Fitness costs were increased by $80,000 through the hire of 
equipment to allow sophisticated cardio-vascular testing of clients. 


(iv) New computer software has been installed to provide detailed 
records and scheduling of all client enquiries and consultations. 
This software has an annual operating cost (including depreciation) 
of $50,000. 


Required: 


(a) Prepare a statement showing the financial results for the year to 
31 May 20X0 in tabular format. This should show: 


(i) the budget and actual gross margin for each type of 
consultation and for the company 


(ii) the actual operating profit for the company 


(iii) the budget and actual margin ($) per consultation for each 
type of consultation. 


(Expenditure for each expense heading should be shown in 
(i) and (ii) as relevant.) 


(b) Suggest ways in which each of the following performance 
measures could be used to supplement the financial results 
calculated in (a). You should include relevant quantitative analysis 
for each performance measure: 


(1) Competitiveness 


(2) Flexibility 
(3) Resource utilisation 
(4) Quality 


(5) Innovation. 
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The balanced scorecard 


The balanced scorecard approach to performance measurement and control 
emphasises the need to provide management with a set of information which 
covers all relevant areas of performance. 


It focuses on four different perspectives and uses financial and non-financial 
indicators. 


The four perspectives are: 
Customer — what is it about us that new and existing customers value? 


Internal business process — what processes must we excel at to achieve our 
financial and customer objectives? 


Innovation and learning — how can we continue to improve and create future 
value? 


Financial — how do we create value for our shareholders? 


Within each of these perspectives a company should seek to identify a series of 
goals and measures. 


LF] Test your understanding 5 


Faster Pasta is an Italian fast food restaurant that specialises in high 
quality, moderately priced authentic Italian pasta dishes and pizzas. The 
restaurant has recently decided to implement a balanced scorecard 
approach and has established the following relevant goals for each 
perspective. 


Perspective Goal 


Customer . To increase the number of new and returning 
perspective customers 


. To reduce the % of customer complaints 


Internal . To reduce the time taken between taking a 
business customer's order and delivering the meal to the 
process customer 


. To reduce staff turnover 


Innovationand e To increase the proportion of revenue from new 


learning dishes 
. To increase the % of staff time spent on 
training 
Financial . To increase spend per customer 


. To increase gross profit margin 
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The following information is also available for the year just ended and 
for the previous year. 


20X8 20X9 


Total customers 11,600 12,000 
— of which are new customers 4,400 4,750 
- of which are existing customers 7,200 7,250 
Customer complaints 464 840 
Time between taking order and customer 
receiving meal 4mins 13 mins 
% staff turnover 12% 40% 
% time staff spend training 5% 2% 
Revenue $110,000 $132,000 
— revenue from new dishes $22,000 $39,600 
— revenue from existing dishes $88,000 $92,400 
Gross profit $22,000 $30,360 
Required: 


Using appropriate measures, calculate and comment on whether or not 
Faster Pasta has achieved its goals. 


One example reported in management literature of how the balanced 
scorecard might be applied is the US case of Analog Devices (a semi 
conductor manufacturer) in the preparation of its five-year strategic plan 
for 1988-1992. 


Analog Devices had as its main corporate objective: 


‘Achieving our goals for growth, profits, market share and quality 
creates the environment and economic means to satisfy the needs of 
our employees, shareholders, customers and others associated with 
the firm. Our success depends on people who understand the 
interdependence and congruence of their personal goals with those of 
the company and who are thus motivated to contribute towards the 
achievement of those goals.’ 


Three basic strategic objectives identified by the company were market 
leadership, sales growth and profitability. 
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The company adopted targets as follows: Customer perspective 


. Percentage of orders delivered on time. A target was set for the 
five-year period to increase the percentage of on-time deliveries 
from 85% to at least 99.8%. 


. Outgoing defect levels. The target was to reduce the number of 
defects in product items delivered to customers from 500, to fewer 
than 10, per month. 


. Order lead time. A target was set to reduce the time between 
receiving a customer order to delivery from 10, to less than 3, 
weeks. 


Internal perspective 


. Manufacturing cycle time. To reduce this from 15 weeks to 4-5 
weeks over the five-year planning period. 


. Defective items in production. To reduce defects in production 
from 5,000, to fewer than 10, per month. 


Learning and innovation perspective 


. Having products rated ‘number one’ by at least 50% of customers, 
based on their attitudes to whether the company was making the 
right products, performance, price, reliability, quality, delivery, lead 
time, customer support, responsiveness, willingness to co-operate 
and willingness to form partnerships. 


. The number of new products introduced to the market. 
. Sales revenue from new products. 


. The new product sales ratio. This was the percentage of total 
sales achieved by products introduced to the market within the 
previous six quarters. 


. Average annual revenues for new products in their third year. 


. Reducing the average time to bring new product ideas to the 
market. 


Financial targets were set for revenue, revenue growth, profit and 
return on assets. But the idea was that the financial targets would flow 
from achieving the other targets stated above. 


Analog Devices sought to adopt financial and non-financial 
performance measures within a single system, in which the various 
targets were consistent with each other and were in no way 
incompatible. 
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Benefits of the balanced scorecard: 


. It focuses on factors, including non-financial ones, which will enable a 
company to succeed in the long-term. 


. It provides external as well as internal information. 


Problems with the balanced scorecard: 


. The selection of measures can be difficult. For example, how should the 
company measure innovation? 


. Obtaining information can be difficult. For example, obtaining feedback 
from customers can prove difficult. 


. Information overload due to the large number of measures that may be 
chosen. 


. Conflict between measures. For example, profitability may increase in 
the short-term through a reduction in expenditure on staff training. 


The building block model 


Fitzgerald and Moon developed a framework for the design and analysis of 
performance management systems, particularly within the context of service 
industries. 


They based their analysis on three building blocks: 


Dimensions 


Dimensions are the goals for the business and suitable measures must be 
developed to measure each performance dimension. Dimensions are the areas 
that yield specific performance metrics for a company. 


The six dimensions in the building block model can be split into two categories: 
. downstream results (competitive and financial performance) and 


. upstream determinants (quality of service, flexibility, resource utilisation 
and innovation) of those results. 


The last four are the drivers of the top two. 


Standards 

Standards are the targets set for the metrics chosen from the dimensions. 

To ensure success it is vital that employees view standards as achievable, fair 
and take ownership of them. 

Rewards 


Rewards are the motivators for the employees to work towards the standards 
set. 


The reward system should be clearly understood by the staff and ensure their 
motivation. The rewards should be related to areas of responsibility that the 
staff member controls in order to achieve that motivation. 
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Dimensions 
Profit 
Competitiveness 
Quality 


Resource Utilisation 


Flexibility 
Innovation 


Standards Rewards 
Ownership Clarity 
Achievability Motivation 
Equity Controllabilitiy 
Performance Dimension (goal) Examples of standards (measures) 
Competitive performance Market share 
Sales growth 
Customer base 
Financial performance Profitability 
Liquidity 
Risk 
Quality of service Reliability 
Responsiveness 
Competence 
Flexibility Volume flexibility 
Delivery speed 
Resource utilisation Productivity 
Efficiency 
Innovation Ability to innovate 


Performance of the innovations 
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7] Test your understanding 6 — Standards and rewards 


Explain why it is important to: 
(i) consider ownership, achievability and equity when setting 


standards 
(ii) consider clarity, motivation and controllability when setting 
rewards. 
eg} 
Required: 


Using the six dimensions of Fitzgerald and Moon suggest some 
measures (standards) for a national car dealership network. 


Solution 
Dimension Measures 
Financial . Profit per dealer. 
performance . Average margins. 
. Average discount agreed as a % of displayed 
list price. 
Competitive . Local market share (e.g. look at new car 
performance registrations by postcode). 
. National market share (e.g. from published 
market research data). 
Quality of . ‘Mystery shopper data’, i.e. outside consultants 
service visit or ring dealerships posing as customers. 
. Post-sale satisfaction surveys of customers. 
Flexibility . Post-sale satisfaction surveys of customers to 
highlight whether they felt sales staff were 
flexible in getting different vehicle 
specifications, etc. 
Resource . Sales per employee. 
utilisation . Sales per square metre of available floor 
space. 
. Average length of time a second hand car 
(e.g. taken as part-exchange) remains unsold. 
Innovation . Central inspection by senior staff could enable 
a subjective assessment of local innovation to 
be made. 
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Performance measures provide useful information to management which aid in 
the control of the business. 


However, they need to be considered in the context of the environment external 
to the business to gain a full understanding of how the business has performed 
and to develop actions which should be taken to improve performance. External 
considerations which are particularly important are: 


. Stakeholders — a stakeholder is any individual or group that has an 
interest in the business and may include: 


— shareholders 

— employees 

— loan providers 

- government 

— community 

- customers 

— environmental groups. 


Stakeholders will have different objectives and companies may deal with 
this by having a range of performance measures to assess the 
achievement of these objectives. 


. Market conditions — these will impact business performance. For 
example, a downturn in the industry, or in the economy as a whole, could 
have a negative impact on performance. 


. Competitors — the actions of competitors must also be considered. For 
example, company demand may decrease if a competitor reduces its 
prices or launches a successful advertising campaign. 


LF] Test your understanding 7 — Stakeholder considerations 


NW is an electricity and gas provider for residential and business 
properties. 


The business was nationalised in the past (State owned) but has more 
recently become a privatised company. 


Annual data from NW’s accounts are provided below relating to its first 
three years of operation as a private sector concern. 


Also shown, for comparison, is the proforma data as included in the 
privatisation documents. The proforma accounts are notional accounts 
prepared to show the performance of the company in its last year under 
public ownership as if it had applied private sector accounting 
conventions. They also incorporate a dividend payment based on the 
dividend policy declared in the prospectus. 
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The activities of privatised utilities are scrutinised by a regulatory body, 
which restricts the extent to which prices can be increased. 


The demand for gas and electricity in the area served by NW has risen 
over time at a steady 2% pa, largely reflecting demographic trends. 


Key financial and operating data for year ending 31 December ($m) 


20X1 20X2 20X3 20X4 

(proforma) (actual) (actual) (actual) 
Turnover 450 480 540 620 
Operating profit 26 35 55 75 
Taxation 5 6 8 10 
Profit after tax 21 29 47 65 
Dividends 7 10 15 20 
Total assets 100 119 151 191 
Capital expenditure 20 30 60 75 
Wage bill 100 98 90 86 

Directors’ emoluments 0.8 2.0 2.3 3.0 
Employees (number) 12,000 11,800 10,500 10,000 
Retail price index (RPI) 100 102 105 109 


Required: 


Using the data provided, assess the extent to which NW has met the 
interests of the following groups of stakeholders in its first three years as 
a privatised enterprise. If relevant, suggest what other data would be 
helpful in forming a more balanced view. 


(i) | Shareholders 
(ii) Consumers 
(iii) Workforce 


(iv) Government, through NW’s contribution to the achievement of the 
government's objectives of price stability and economic growth. 


6 Sustainability 


In chapter 4, we discussed the importance of sustainability to an organisation. 
These issues are also important to consider when we are considering suitable 
performance indicators. If an organisation focuses solely on short-term financial 
gain, there is a risk that long-term sustainability issues will not be addressed. 
Whilst an organisation may therefore experience higher short-term profits, these 
profits may not be sustainable longer term, if: 


. the materials used will not be available in the future, 


. environmentally conscious customers switch to more sustainability 
focussed competitors, 


. regulators impose restrictions or fines for poor sustainability practices. 
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This is even criticism of some of the non-financial performance indicators 
(NFPIs) including those in the balanced scorecard, as they are still more 
focused on shareholder wealth rather than sustainability. 


Some have argued that sustainability can be included in the balanced scorecard 
four perspectives, for example: 


. Customer perspective 


Taking the interests of sustainability stakeholders into account e.g. green/ 
environmentally conscious customers; local communities; government 
regulators. 


. Internal business process perspective 


Have the environmental impacts of processes been considered? 
E.g. wastage, recycling, pollution etc. 


Do HR processes consider best practices around health and safety, 
diversity, equal opportunities, etc.? 


. Learning and growth perspective 


Do training and development programmes promote sustainability values 
as part of the culture of the organisation? 


Are innovations resulting in efficiencies that reduce wastage or pollution? 
Or is the organisation developing more environmentally friendly products? 


In order to embed these sustainability considerations into the performance 
measurement system, organisations can include sustainability focussed KPIs to 
measure their progress toward sustainability objectives. These could include: 


Energy 

. Energy consumption 

. Energy saved due to implemented improvements 
Water 

. Water consumption/Water footprint 

. % of water reused or recycled 

Waste 

. Waste generated 

. Waste by type and disposal method 


. Waste production rate 
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Emissions 

. Toxic emissions 

. CO2 emissions 

. Greenhouse gas emissions 

. Carbon footprint 

Materials 

. Raw material usage 

. % of non-renewable materials used 

. % of recycled materials used 

. Product recycling rate % 

Supply chain 

. % of suppliers that comply with established sustainability strategy 
. Supply chain miles 

Social 

. Number of health and safety incidents (workplace safety) 


. Number of sick days (employees’ health and well-being) 
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PERFORMANCE 
MEASUREMENT 
AND CONTROL 


RATIO ANALYSIS 


e Profitability - 

ROCE, gross/net 

profit margin 

Efficiency — 

asset turnover, 

inventory holding 

period, receivables 

collection period, 

payables payment 

period 

Liquidity - 

current ratio and 

acid test ratio 

e Gearing — 
operational and 
financial gearing 


Balanced 

scorecard 

— customer 

-internal 
business 
process 

- learning and 
growth 

— financial 

Building block 

— dimensions 

— standards 

— rewards. 


BEHAVIOURAL 
AND EXTERNAL 
CONSIDERATIONS 


© Short-termism 

e Manipulation of 
results 

e Participation in 
target setting 

e Achievability of 
targets 

e Stakeholders 

e Market 
conditions and 
competitors. 

© Sustainability 
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Test your understanding answers 
qj Test your understanding 1 
Profitability ratios 
20X9 20X8 


Gross profit margin = gross profit/turnover (%) 31.50% 33.69% 
Operating profit margin = operating profit/ 


turnover (%) 6.18% 7.49% 

ROCE = operating profit/cap. emp. (%) 9.82% 10.03% 

Asset turnover = turnover/cap. emp. 1.59 1.34 

Note: Turnover = total production cost + gross 

profit 9,544,000 7,664,000 
Comment 


Overall, profitability has deteriorated slightly year on year. 


Gross profit margin — Despite an increase in turnover of 24.6%, the 
gross profit margin has fallen by over 2% to 31.5%. Although turnover 
has shown a significant increase, the production costs have increased at 
a faster rate of 28.7% year on year. The falling gross profit margin may 
indicate that the company is unable to achieve the same level of sales 
prices as it was in 20X8 or is not as efficient at controlling its production 
costs. 


Operating profit margin — Again, despite an increase in turnover of 
24.6%, the operating profit margin has fallen from 7.49% to 6.18%. The 
falling operating profit margin may indicate that the company is unable to 
achieve the same level of sales prices as it was in 20X8 or is not as 
efficient at controlling all of its production costs. Indeed, the operating 
profit margin falls, but not as much as the gross profit margin. This 
suggests that non-production costs have indeed been managed better. 
In other words, non-production costs are a lower percentage of revenue 
in 20X9, so the only cause of the reduction in the operating profit margin 
is the fall in the gross profit margin. 


Asset turnover — this has actually shown a small improvement year on 
year from 1.34 in 20X8 to 1.59 in 20X9. This shows that the company is 
getting better at generating turnover from the capital employed within the 
business. 


ROCE - Despite the improvement in asset turnover, the ROCE has 
actually fallen slightly from 10.03% in 20X8 to 9.83% in 20X9. This 
means that the company is not as good at generating operating profit 
tom its capital employed. The decrease in the ROCE is due to the fall in 
he operating profit margin. 


It would be useful to obtain a further breakdown of turnover and costs, in 
order to fully understand the reasons for the changes and to prevent any 
urther decline in the ratios discussed. It would also be useful to obtain 
he average ratios for the industry in order to gauge Super Soups 
performance against that of its competitors. 
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Test your understanding 2 


Current ratio (147.9 + 393.4 + 53.8 + 6.2) 

=  601.3/559.4 

(275.1 + 284.3) 

= 1.07 
Quick ratio (601.3 — 147.9)/559.4 = 0.81 
Receivables 
payment period 393.4/1,867.5 x 365 = 77 days 
Inventory turnover 
period 147.9/(1,867.5 — 489.3) x 365 = 39 days 
Payables payment 
period 275.1/(1,867.5 — 489.3) x 365 = 73 days 


Test your understanding 3 


. Rewards may be linked to a wider variety of performance 
measures including some non-financial measures. 


. Capital investment decisions may be reviewed centrally and judged 
on the basis of net present value (NPV). 


. Managers may be rewarded according to the overall performance 
of the company rather than their own responsibility centre. This 
may help goal congruence but may not be motivating if poorly- 
performing managers are rewarded in the same way as managers 
who are performing well. 
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7] Test your understanding 4 
(a) Operating statement for the year ended 31 May 20X0 


Medical Dietary Fitness Total 
$000 $000 $000 $000 

Budget 
Client fees 450.0 600.0 450.0 1,500.0 
— M ($75 x 6,000) 
— D($50 x 12,000) 
— F ($50 x 9,000) 
Health food mark-up 
($10 x 12,000 x 100%) 120.0 120.0 
Salaries (consultants x salary) (240.0) (336.0) (225.0) (801.0) 


Budget gross margin 210.0 384.0 225.0 819.0 
Variances 
Fee income gain/(loss) (37.5) (100.0) 275.0 137.5 


— M[$75 x (5,500 — 6,000)] 
— D [$50 x (10,000 — 12,000)] 
— F [$50 x (14,500 — 9,000)] 
Health food mark-up loss 
($10 x 2,000) + (10% x 100K) (30.0) (30.0) 
Salaries increase 
— M(2~x $40,000) — 
(1,900 x $50) 


— F (3 $25,000) (15.0) (75.0) (90) 
Extra fitness equipment (80) (80) 
Actual gross margin 157.5 254.0 345.0 756.5 


Less: Company costs 
Enquiry costs — budget 


($3 x 80K) (240) 
Enquiry costs — variance 

($3 = 100K) — ($3 x 80K) (60) 
General fixed costs (300.0) 
Software systems cost (50.0) 
Actual net profit 106.5 
Budget margin per 

consultation ($) 35.00 32.00 25.00 

Actual margin per 

consultation ($) 28.64 25.40 23.79 
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(b) Competitiveness may be measured in terms of the relative 
success/failure in obtaining business from enquiries from 
customers. The percentages are as follows. 


Budget Actual 
Uptake from enquiries 
New business 30% 25% 
Repeat business 40% 50% 


Repeat business suggests customer loyalty. The new business 
figures are disappointing, being below the budgeted level of 
uptake. In absolute terms, however, new business is 5,000 
consultations above budget whereas repeat business is 2,000 
consultations below budget. 


There are variations within the types of consultation. Medical and 
dietary are down on budget by approximately 8% and 16% 
respectively. Fitness is up on budget by approximately 60%. 


Flexibility may relate to the company being able to cope with 
flexibility of volume, delivery speed and job specification. Examples 
of each may be taken from the information in the management 
accounts. Additional fitness staff have been employed to cope with 
the extra volume of clients in this area of business. 


Medical staff levels have been reorganised to include the use of 
external specialists. This provides flexibility where the type of 
advice required (the job specification) is wider than expected and 
may improve delivery speed in arranging a consultation more 
quickly for a client. 


Dietary staff numbers are unchanged even though the number of 
consultations has fallen by 16% from budget. This may indicate a 
lack of flexibility. It may be argued that the fall in consultations 
would warrant a reduction in consultant numbers from 12 to 11. 
This could cause future flexibility problems, however, if there was 
an upturn in this aspect of the business. 


Resource utilisation measures the ratio of output achieved from 
input resources. In this case the average consultations per 
consultant may be used as a guide: 
Budget Actual Average consultations 
per consultant Budget 
Rise (+) or fall 


(-)% 
Medical (full-time only) 1,000 900 -10% 
Dietary 1,000 833 -16.7% 
Fitness 1,000 1,208 +20.8% 
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These figures show that: 


(a) Medical consultants are being under-utilised. Could this be 
due to a lack of administrative control? Are too many cases 
being referred to the outside specialists? This may, however, 
be viewed as a consequence of flexibility — in the use of 
specialists as required. 


(b) Dietary consultants are being under-utilised. Perhaps there 
should be a reduction in the number of consultants from 12 to 
11 as suggested above. 


(c) Fitness consultants are carrying out considerably more 
consultations (+20.8%) than budgeted. There are potential 
problems if their quality is decreasing. Overall complaints 
rom clients are up by 120%. How many relate to fitness 
clients? 


It may be, however, that the new cardio-vascular testing equipment 
is helping both throughput rates and the overall level of business 
from fitness clients. 


Quality of service is the totality of features and characteristics of 
the service package that bear upon its ability to satisfy client needs. 
Flexibility and innovation in service provision may be key quality 
factors. 


The high level of complaints from clients (up from 1% to 2% of all 
clients) indicates quality problems which should be investigated. 


Quality of service may be improving. For example, the new cardio- 
vascular testing equipment may be attracting extra clients because 
of the quality of information which it provides. Quality may also be 
aided through better management of client appointments and 
records following the introduction of the new software systems. 


Innovation may be viewed in terms of the performance of a specific 
innovation. For example, whether the new computer software 
improved the quality of appointment scheduling and hence 
resource utilisation; improved competitiveness in following up 
enquiries and hence financial performance; improved flexibility in 
allowing better forward planning of consultant/client matching. 


Innovation may also be viewed in terms of the effectiveness of the 
process itself. Are staff adequately trained in its use? Does the new 
software provide the data analysis which is required? 
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Test your understanding 5 


Customer perspective 
Goal: To increase the number of new and returning customers. 


Measure: The number of new customers has increased year on year 
from 4,400 to 4,750. This is an 8.0% increase. The number of returning 
customers has also increased slightly from 7,200 to 7,250, i.e. a 1.0% 
increase. 


Comment: The company has achieved its goal of increasing the number 
of new and existing customers. It is worth noting that the proportion of 
customers who are returning customers has fallen slightly from 62.1% to 
60.4% of the total customers. This could indicate a small drop in the 
level of customer satisfaction. 


Goal: To decrease the % customer complaints. 

Measure: The percentage of customer complaints has increased from 
4% (464 + 11,600) to 7% (840 + 12,000). 

Comment: Faster Pasta should investigate the reasons for the increase 


in customer complaints and take the required action immediately in order 
to ensure that it can meet this goal in the future. 


Internal perspective 


Goal: To reduce the time taken between taking the customer's order 
and delivering the meal to the customer. 


Measure: The time taken has more than tripled from an average of 
4 minutes in 20X8 to an average of 13 minutes in 20X9. 


Comment: Customers may place a high value on the fast delivery of 
their food. The increase in time may be linked to the increased number 
of customer complaints. If this continues customer satisfaction, and 
therefore profitability, will suffer in the long-term. The restaurant should 
take steps now in order to ensure that this goal is achieved going 
forward. 


Goal: To reduce staff turnover. 


Measure: This has risen significantly from 12% to 40% and hence the 
business has not achieved its goal. 


Comment: The reasons for the high staff turnover should be 
investigated immediately. This may be contributing to longer waiting 
times and the increase in customer complaints. This will impact long- 
term profitability. 
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Innovation and learning perspective 
Goal: To increase the proportion of revenue from new dishes. 


Measure: This has increased year on year from 20% ($22,000 + 
$110,000) in 20X8 to 30% ($39,600 + $132,000) in 20X9. Therefore, the 
restaurant has achieved its goal. 


Comment: This is a favourable increase and may have a positive 
impact on long-term profitability if the new products meet the needs of 
the customers. 


Goal: To increase the % of staff time spent on training. 


Measure: This has fallen significantly from 5% to only 2% and hence the 
company is not achieving its goal. 


Comment: Staff may be unsatisfied if they feel that their training needs 
are not being met. This may contribute to a high staff turnover. In 
addition, staff may not have the skills to do the job well and this would 
impact the level of customer satisfaction. 


Financial perspective 


Goal: to increase spend per customer. 


Measure: Spend per customer has increased from $9.48 ($110,000 + 
11,600) to $11.00 ($132,000 + 12,000), i.e. a 16.0% increase. 


Comment: This is a favourable increase. However, the issues 
discussed above must be addressed in order to ensure that this trend 
continues. 


Goal: To increase gross profit margin. 
Measure: The gross profit margin has increased year on year from 20% 
($22,000 + $110,000) to 23% ($30,360 + $132,000). 


Comment: This is a favourable increase. However, the issues 
discussed above must be addressed in order to ensure that this trend 
continues. 
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Test your understanding 6 


(i) | Managers who participate in the setting of standards are more 
likely to accept and be motivated by the standards than managers 
on whom standards are imposed. An achievable standard is a 
better motivator than an unachievable one — although research has 
been undertaken into how much ‘stretch’ ought to be built into 
budgets. When setting standards across an organisation, care 
should be undertaken to ensure that all managers have equally- 
challenging standards. Achieving equity in this last regard may be 
difficult when measures used for different managers and business 
sectors within an organisation may be very different in character to 
one another. 


(ii) | Consideration of rewards involves use of concepts including 
‘clarity’, ‘motivation’ and ‘controllability’. Goal clarity contributes to 
motivation. For example, a standard of ‘achieving 4 product 
innovations per year’ might be a more effective motivator than 
‘giving a high profile to product innovation’. The actual means of 
motivation may involve performance-related salary bonuses, an 
assessment scheme point score or access to promotion channels. 
Managers will be better motivated if they actually control the factors 
contributing to achievement of the measures and standards on 
which their rewards are based. 


Test your understanding 7 — Stakeholder considerations 


Shareholders 


Shareholders will want returns in the form of dividends and share price 
growth. By following policies to promote these requirements NW will 
maximise shareholder wealth. 


The dividend has risen from a proforma 7c in 20X1 to 20c in 20X4. This 
represents growth of approximately 186% over the period. PAT has 
increased from 21 in 20X1 to 65 in 20X4, an increase of 210%. Since 
inflation is only 9% for the period, it would suggest that the needs of the 
shareholders have been met. 
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Consumers 


Consumers will be interested in prices. The regulator restricts the extent 
by which prices can be increased. 


We have information about the volume of the market (growing at 2% pa) 
and can therefore measure the price rises by removing the volume 
growth from turnover. 


20X1 20X2 20X3 20X4 


Turnover $450m $480m $540m $620m 
x 1/1.02 x 1/1.022 x 1/1.023 
Turnover in 20X1 volume 450 471 519 584 


We can see that after taking out the growth, prices have risen at 
approximately 9.1% pa, which is well above the rate of inflation for the 
period (3%). 


Whether or not this is justified depends on factors such as where the money 
has been spent. Has it gone into capital expenditure (improving the 
supplies or preventing leaks) or has it been used to increase dividends? 


Workforce 


The workforce has fallen by 2,000 from its 12,000 level in 20X1. Whilst it 
is possible that NW was overstaffed, shedding over 15% of the 
workforce will have affected morale. 


Average wages have risen from $8,333 to $8,600 over the period, a rise 
of just over 3% for the period. Had the workforce enjoyed pay rises in 
line with inflation they could have expected to earn $9,083 in 20X4. This 
means they are actually worse off in real terms. 


Without more information (e.g. skills mix of labour force, full/part-time 
employees) it is hard to comment, but the increased profitability of NW 
does not appear to have been passed on to them. 


At the same time, the directors’ emoluments have nearly quadrupled. 
We could again do with more information such as the number of 
directors involved. Part of the increase will be to bring fees in line with 
the private sector and part of it could be linked in with the share price. 
However, their fees as a percentage of the whole wage bill have risen 
from 0.8% to 3.4% over the period. 


The figures probably will not include other perks such as share options. 


The directors may increasingly find themselves having to justify ‘fat cat’ 
salaries. 
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Government 


Price stability 


Prices have risen by 38% in absolute, and 30% in real, terms which will 
not be in line with price stability. 


Wages have been held down to less than the headline RPI, but at the 
same time directors’ emoluments have risen sharply. 
Economic growth 


This is difficult to measure without more details, but we could calculate 
various ratios such as ROCE or operating margin to measure the 
situation. Both have shown improvement over the period. 
20X1 20X2 20X3 20X4 
Operating margin 5.8% 7.2% 10.2% 12.1% 


Capital expenditure has risen by 275% over the period. This would be 
expected to generate a knock-on growth elsewhere in the economy. 
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measurement and 
transfer pricing 


Chapter learning objectives 


Upon completion of this chapter you will be able to: 


. Explain and illustrate the basis for setting a transfer price 
using variable cost, full cost and the principles behind 
allowing for intermediate markets. 


. Explain how transfer prices can distort the performance 
assessment of divisions and decisions made. 


. Explain the meaning of, and calculate, Return on Investment 
(ROI) and Residual Income (RI), and discuss their 
shortcomings. 


. Compare divisional performance and recognise the problems 
of doing so. 


One of the PER performance objectives 
(PO14) is to measure and assess 
departmental and business performance. 


Working through this chapter should help you 
understand how to demonstrate that objective. 
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DIVISIONAL PERFORMANCE 
MEASUREMENT AND TRANSFER 
PRICING 


DIVISIONAL 
PERFORMANCE 
MEASUREMENT 


TRANSFER PRICING 


Description Typical measures used to 
assess performance 
. Division incurs costs, | e Total cost and cost per unit. 
but has no revenue 7 Cost variances. 
stream, e.g. the IT A 
support department of . ne > reed A 
an organisation. productivity & efficiency. 
Revenue |e Division is only . Total revenue and revenue 
centre responsible for the per unit. 
generation of revenue. | e Revenue (sales) variances. 
Profit e Division has both All of the above PLUS: 
centre costs and revenue. e Total sales and market share. 
. Manager does not . Profit. 


have the authority to 2 
. Sales variances. 
alter the level of 


investment in the Working capital ratios 
division. (depending on the division 
concerned). 
Non-financial performance 
indicators (NFPIs) e.g. related 
to productivity, quality and 
customer satisfaction. 
Investment | e Division has both All of the above PLUS: 
centre costs and revenue. e Return on investment (ROI). 
e Manager doeshave |e Residual income (RI). 

the ed toinvest | These measures are used to 

di new S s i assess the investment decisions 

spose Orentsung made by managers and are 
sista discussed in more detail below. 


Important point: For each of these care must be taken to assess managers on 
controllable factors only. So for example, the manager of a cost centre should 
only be assessed on controllable costs. 
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Return on investment (ROI) 


This is a similar measure to ROCE but is used to appraise the investment 
decisions of an individual department. 


ROI = (Controllable profit/Capital employed) x 100 


. Controllable profit is usually taken after depreciation but before tax. 
However, in the exam you may not be given this profit figure and so you 
should use the profit figure that is closest to this. Assume the profit is 
controllable, unless told otherwise. 


. Capital employed is total assets less current liabilities or total equity plus 
long term debt. Use net assets if capital employed is not given in the 
question. 


. Non-current assets might be valued at cost, net replacement cost or 
carrying value. The value of assets employed could be either an average 
value for the period as a whole or a value as at the end of the period. 

An average value for the period is preferable. However, in the exam you 
should use whatever figure is given to you. 


7] Test your understanding 1 — ROI calculation 


An investment centre has reported a profit of $28,000. It has the 
following assets and liabilities: 


$ $ 
Non-current assets (at carrying value) 100,000 
Inventory 20,000 
Trade receivables 30,000 
Total current assets 50,000 
Trade payables (8,000) 
Net current assets 42,000 


142,000 


Required: 


Calculate the ROI for the division. State any additional information that 
would be useful when calculating the ROI. 
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Division A of Babbage Group had investments at the year end of 

$56 million. These include the cost of a new equipment item costing 

$3 million that was acquired two weeks before the end of the year. This 
equipment was paid for by the central treasury department of Babbage, 
and is recorded in the accounts as an inter-company loan. 

The profit of division A for the year was $7 million before deducting head 
office recharges of $800,000. 


Required: 

What is the most appropriate measure of ROI for Division A for the 
year? 

Solution 


Since the new equipment was bought just two weeks before the year 
end, the most appropriate figure for capital employed is $53 million, not 
$56 million. 


The figure for profit should be the controllable profit of $7 million. 
ROI = $7 million/$53 million = 13.2% 


ROI is a popular measure for divisional performance but has some serious 
failings which must be considered when interpreting results. 


Advantages 


. It is widely used and accepted since it is line with ROCE which is 
frequently used to assess overall business performance. 


. As a relative measure it enables comparisons to be made with divisions or 
companies of different sizes. 


. It can be broken down into secondary ratios for more detailed analysis, 
i.e. profit margin and asset turnover. 

Disadvantages 

. It may lead to dysfunctional decision making, e.g. a division with a current 
ROI of 30% would not wish to accept a project offering a ROI of 25%, as 


this would dilute its current figure. However, the 25% ROI may meet or 
exceed the company's target. 


. ROI increases with the age of the asset if carrying values are used, thus 
giving managers an incentive to hang on to possibly inefficient, 
obsolescent machines. 


. It may encourage the fraudulent manipulation of profit and capital 
employed figures to improve results, e.g. in order to meet bonus targets. 


. Different accounting policies can confuse comparisons (e.g. depreciation 
policy). 
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7] Test your understanding 2 — Disadvantages of ROI 


Nielsen Co has two divisions with the following information: 


Division A Division B 
$ $ 
Profit 90,000 10,000 
Capital employed 300,000 100,000 
ROI 30% 10% 


Division A has been offered a project costing $100,000 and giving 
annual returns of $20,000. Division B has been offered a project 
costing $100,000 and giving annual returns of $12,000. The company’s 
cost of capital is 15%. Divisional performance is judged on ROI and the 
ROI -related bonus is sufficiently high to influence the managers’ 
behaviour. 


Required: 


(a) What decisions will be made by management if they act in the 
best interests of their division (and in the best interests of their 
bonus)? 


(b) What should the managers do if they act in the best interests of 
the company as a whole? 


RI = Controllable profit — Notional interest on capital 
. Controllable profit is calculated in the same way as for ROI. 


. Notional interest on capital = the capital employed in the division multiplied 
by a notional cost of capital or interest rate. 


— Capital employed is calculated in the same way as for ROI. 


— The selected cost of capital could be the company’s average cost of 
funds (cost of capital). However, other interest rates might be 
selected, such as the current cost of borrowing, or a target ROI. (You 
should use whatever rate is given in the exam). 


LF] Test your understanding 3 — RI calculation 


An investment centre has net assets of $800,000, and made profits 
before interest and tax of $160,000. The notional cost of capital is 12%. 


Required: 
Calculate and comment on the RI for the period. 
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Evaluation of RI as a performance measure 


Compared to using ROI as a measure of performance, RI has several 
advantages and disadvantages: 


Advantages 


It encourages investment centre managers to make new investments if 

they add to RI. A new investment might add to RI but reduce ROI. In such 
a situation, measuring performance by RI would not result in dysfunctional 
behaviour, i.e. the best decision will be made for the business as a whole. 


Making a specific charge for interest helps to make investment centre 
managers more aware of the cost of the assets under their control. 


Risk can be incorporated by the choice of interest rate used: different 
interest rates for the notional cost of capital can be applied to investments 
with different risk characteristics. 


Disadvantages 


508 


It does not facilitate comparisons between divisions since the RI is driven 
by the size of divisions and of their investments. 


It is based on accounting measures of profit and capital employed which 
may be subject to fraudulent manipulation, e.g. in order to obtain a bonus 
payment. 


Test your understanding 4 — ROI vs RI 


An investment centre has net assets of $800,000, and made profits 
before interest of $160,000. The notional cost of capital is 12%. This is 
the company's target return. 


An opportunity has arisen to invest in a new project costing $100,000. 
The project would have a four-year life, and would make profits of 
$15,000 each year. 


Required: 


(a) What would be the ROI with and without the investment? (Base 
your calculations on opening carrying values). Would the 
investment centre manager wish to undertake the investment if 
performance is judged on ROI? 


(b) What would be the average annual RI with and without the 
investment? (Base your calculations on opening carrying values). 
Would the investment centre manager wish to undertake the 
investment if performance is judged on RI? 
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Two divisions of a company are considering new investments. 
Division X Division Y 
Net assets $1,000,000 $1,000,000 
Current divisional profit $250,000 $120,000 
Investment in project $100,000 $100,000 
Projected project profit $20,000 $15,000 
Company's required ROI = 18% 
Required: 
Assess the projects using both ROI and RI. 
Solution 
Consider divisional performance: 
Division X Division Y 
Without project 
Divisional ROI 25% 12% 
Divisional RI ($) + 70,000 — 60,000 
With project 
Investment ($) 1,100,000 1,100,000 
Profit ($) 270,000 135,000 
ROI 24.5% 12.3% 
RI ($) 72,000 — 63,000 
Project in isolation 
ROI 20% 15% 
RI ($) + 2,000 — 3,000 
Based on ROI, Division X will reject its project as it dilutes its existing 
ROI of 25%. This is the wrong decision from the company perspective 
as the project ROI of 20% beats the company hurdle of 18%. 
Likewise Division Y will accept its project, which should be rejected as it 
fails to hit the company target. 
In each case there is a conflict between the company and divisional 
viewpoints. 
RI does not have this problem as we simply add the project RI to the 
divisional figures. 
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al performance 


Divisional performance can be compared in many ways. ROI and RI are 
common methods but other methods could be used. 


. Variance analysis — is a standard means of monitoring and controlling 
performance. Care must be taken in identifying the controllability of, and 
responsibility for, each variance. 


. Ratio analysis — there are several profitability and liquidity measures that 
can be applied to divisional performance reports. 


. Other management ratios — this could include measures such as sales per 
employee or square foot as well as industry specific ratios such as 
transport costs per mile, brewing costs per barrel, overheads per 
chargeable hour. 


. Other information — such as staff turnover, market share, new customers 
gained, innovative products or services developed. 


7] Test your understanding 5 


Comment on the problems that may be involved in comparing 
divisional performance. 


2 Transfer pricing 


Introduction 


A transfer price is the price at which goods or services are transferred from 
one division to another within the same organisation. 


Objectives of a transfer pricing system 


. Goal congruence 


The decisions made by each profit centre manager should be consistent with 
the objectives of the organisation as a whole, i.e. the transfer price should assist 
in maximising overall company profits. 


A common feature of exam questions is that a transfer price is set that results in 
sub-optimal behaviour. For example, the buying division may be encouraged to 
purchase from an external source, rather than the internal selling division, 
because the transfer price is set too high. This could reduce overall company 
profits despite being the best option for the selling division. 


. Performance measurement 


The buying and selling divisions will be treated as profit centres. The transfer 
price should allow the performance of each division to be assessed fairly. 
Divisional managers will be demotivated if this is not achieved. 
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. Autonomy 


The system used to set transfer prices should seek to maintain the autonomy of 
profit centre managers. If autonomy is maintained, managers tend to be more 
highly motivated but sub-optimal decisions may be made. For example, 
managers may make the decision to buy or sell externally, when an internal 
transfer would benefit the company more. 


. Recording the movement of goods and services 


In practice, an extremely important function of the transfer pricing system is 
simply to assist in recording the movement of goods and services between 
divisions. 


aa 


Transfer pricing does nothing more than move profits from one division 
to another. For example, consider a company with two divisions, 

A and B, where A makes a product for $10 per unit and B sells 

1,000 units for $25 each. 


If there was no transfer price, then the divisional profits/losses and the 
total profit/loss for the company would be as follows: 


DivisionA  DivisionB Company total 


$ $ $ 
Sales (1,000 x $25) z 25,000 25,000 
Costs (1,000 x $10) (10,000) = (10,000) 
Profit/(loss) (10,000) 25,000 15,000 


If, instead we were to introduce a transfer price of $15 per unit (i.e. B 
must pay A $15 for each unit produced) then the divisional and company 
profits would be as follows: 


Division A Division B Company total 


$ $ $* 
Sales (1,000 x $15) 15,000 25,000 25,000 
Costs (1,000 x $15) (10,000) (15,000) (10,000) 
Profit/(loss) 5,000 10,000 15,000 


* the transfer price is ignored in determining the company totals. 


It can be seen that the transfer price has had no impact on overall 
company profits. But $15,000 (10,000 units at $15 per unit transfer 
price) has been transferred from division B to division A. 
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There are many reasons why businesses choose to do this which are 
| explained in the objectives of a transfer pricing system above. 


The problem for businesses is in determining the level of transfer price — 

| division A, in the example, will always want it to be higher in order to 
maximise revenue, whilst division B will want it to be lower in order to 
minimise costs. If the business gets it wrong then the divisional 
managers might buy or sell externally which would harm the business 
overall. 


We can show the impact of transfer prices on divisional and company profits 
using the pro-forma below. In a company where division A sells to division B 


internally: 

Division A Division B Total 

company 

Revenue 
Externa X x x 
Internal NS -= n/a** 
Costs 
Internal variable costs - (Y)* n/a** 
External variable costs (X) (X) (X) 
External fixed costs (X) (X) (X) 
Profit X X X 


*The internal revenue of the selling division will be the same as the internal cost 
of the buying division. 


**Internal costs and revenues do not impact company profit, so they are not 
included in calculating the total profit of the company. 


ea 


Z Ltd has two divisions; division X and division Y. Division X 
manufactures component C which it can sell externally for $10, or 
internally to division Y. In the last period, division X sold 2,000 units of 
component C externally, and 3,000 internally. The variable cost of 
component C is $4 per unit, and division X incurred fixed costs of 
$10,000. 


Division Y used the 3,000 components purchased from division X to 
produce 3,000 units of product P, and sold all of these units for $25 per 
unit after incurring additional variable costs of $8 per unit. Division Y 
incurred fixed costs of $14,000 in the last period. 
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Required: 


(a) Prepare a profit statement showing the profit for each division, and 
for Z Ltd as a whole, if the transfer price is set at the variable cost 
to manufacture component C. 


(b) Show how this would change if the transfer price is set at the 
external market price of component C. 


Solution: 
(a) Transfer price set at $4 per unit of component C 
Division X__ Division Y Company 


total 

$ $ $ 
Revenue 
External 
— X: 2,000 x $10 20,000 
—Y: 3,000 x $25 75,000 95,000 
Internal 
— X: 3,000 x $4 12,000 - - 
Costs 
Internal variable costs - (12,000) - 
External variable costs 
— X: 5,000 x $4 (20,000) 
— Y: 3,000 x $8 (24,000) (44,000) 
External fixed costs (10,000) (14,000) (24,000) 
Profit 2,000 25,000 27,000 


(b) Transfer price set at the external market price of $10. Only the 
internal costs and revenues change. 


Division X__ Division Y Company 


total 

$ $ $ 
Revenue 
External 20,000 75,000 95,000 
Internal 
— X: 3,000 x $10 30,000 - - 
Costs 
Internal variable costs - (30,000) - 
External variable costs (20,000) (24,000) (44,000) 
External fixed costs (10,000) (14,000) (24,000) 
Profit 20,000 7,000 27,000 


Changing the transfer price has had a significant impact on the profit 
split between the two divisions, but no impact on the overall company 
profit. This highlights the effect of the transfer price on performance 
measurement. 
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Setting the transfer price 


There are two main methods available: 


Method 1: Market based approach 


If an external market exists for the transferred goods, then the transfer price 
could be set at the external market price. 


Advantages of this method: 


. The transfer price should be deemed to be fair by the managers of the 
buying and selling divisions. The selling division will receive the same 
amount for any internal or external sales. The buying division will pay the 
same for goods if they buy them internally or externally. 


. The company's performance will not be impacted negatively by the 
transfer price because the transfer price is the same as the external 
market price. 


Disadvantages of this method: 
. There may not be an external market price. 


. The external market price may not be stable. For example, discounts may 
be offered to certain customers or for bulk orders. 


. Savings may be made from transferring the goods internally. For example, 
delivery costs will be saved. These savings should ideally be deducted 
from the external market price before a transfer price is set, giving an 
"adjusted market price". 


Method 2: Cost based approach 


The transferring division would supply the goods at cost plus a % profit. 
A standard cost should be used rather than the actual cost since: 


. Actual costs do not encourage the selling division to control costs. 


. If a standard cost is used, the buying division will know the cost in 
advance and can therefore budget accordingly. 


There are a number of different standard costs that could be used: 
. Full cost 

. Marginal (variable) cost 

. Opportunity cost. 

Each of these will be reviewed in the following examples. 
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7] Test your understanding 6 — Full cost and marginal cost 


A company has two profit centres, Centre A and Centre B. Centre A 
supplies Centre B with a part-finished product. Centre B completes the 
production and sells the finished units in the market at $35 per unit. 
There is no external market for Centre A's part-finished product. 


Budgeted data for the year: 
Division A Division B 


Number of units transferred/sold 10,000 10,000 
Material cost per unit $8 $2 
Other variable costs per unit $2 $3 
Annual fixed costs $60,000 $30,000 
Required: 


Calculate the budgeted annual profit for each division and for the 
company as a whole if the transfer price for the components supplied by 
division A to division B is: 


(a) Full cost plus 10% 
(b) Marginal cost plus 10% 


(c) Evaluate both transfer prices from the perspective of each 
individual division and from the perspective of the company as a 
whole. 


Archer Group has two divisions, Division X and Division Y. Division X 
manufactures a component X8 which is transferred to Division Y. 
Division Y uses component X8 to make a finished product Y14, which it 
sells for $20. There is no external market for component X8. 


Costs are as follows: 


Division X Division Y 

Component X8 Product Y14 

Variable production cost $5 per unit $3 per unit* 
Annual fixed costs $40,000 $80,000 


*Excluding the cost of transferred units of X8. 


The budgeted output and sales for Product Y14 is 20,000 units. One unit 
of component X8 goes into the manufacture of one unit of Y14. 


The profit of the company as a whole will be maximised if Divisions X 
and Y produce up to their capacity, or to the maximum volume of sales 
demand. For each extra unit sold, the marginal revenue is $20 and the 
marginal cost is $8 ($5 + $3); therefore, the additional contribution is $12 
for each extra unit of Y14 made and sold. 
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Since there is no external market for component X8, the transfer price 
will be cost-based. ‘Cost’ might be marginal cost or full cost. The transfer 
price might also include a mark-up on cost to allow a profit to Division X. 


The maximum transfer price that the buying division will pay 


Division Y has a marginal cost of $3 per unit, and earns revenue of $20 
or each unit sold. In theory, Division Y should therefore be prepared to 
pay up to $17 ($20 — $3) for each unit of X8. 


It could be argued, however, that Division Y would not want to sell 
Product Y14 at all if it made a loss. Division Y might therefore want to 
cover its fixed costs as well as its variable costs. Fixed costs in Division 
Y, given a budget of 20,000 units, are $4 per unit. The total cost in 
Division Y is $7 ($3 + $4). On this basis, the maximum transfer price that 
Division Y should be willing to pay is $13 ($20 — $7). 


Transfer price = marginal cost 


The short-term opportunity cost to Division X of transferring units of X8 
o Division Y is the marginal cost of production, $5. 


At a transfer price of $5, Division X would be expected to sell as many 
units of X8 to Division Y as Division Y would like to buy. 


However, although marginal cost represents the opportunity cost to 
Division X of transferring units of X8, it is not an ideal transfer price. 


. At a transfer price of $5, Division X would make $0 contribution 
from each unit transferred. The Division would therefore make a 
loss of $40,000 (its fixed costs). 


. This transfer price would not motivate the manager of Division X to 
maximise output. 


. It is unlikely that the manager of Division X would be prepared to 
negotiate this price with Division Y, and a decision to set the 
transfer price at $5 would probably have to be made by head 
office. 


. If Division X is set up as a profit centre, a transfer price at marginal 
cost would not provide a fair way of measuring and assessing the 
division’s performance. 


Transfer price = marginal cost plus 


If the transfer price is set at marginal cost plus a mark-up for 
contribution, the manager of Division X would be motivated to maximise 
output, because this would maximise contribution and profit (or minimise 
the loss). 


As indicated earlier, Division Y would want to buy as much as possible 
from Division X provided that the transfer price is no higher than $17, or 
possibly $13. 
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If a transfer price is set at marginal cost plus a mark-up for contribution, 
the ‘ideal’ range of prices lies anywhere between $5 and $17. The size 
of the mark-up would be a matter for negotiation. Presumably, the 
transfer price that is eventually agreed would be either: 


. imposed by head office, or 


. agreed by negotiation between the divisional managers, with the 
more powerful or skilful negotiator getting the better deal on the 
price. 


Additional requirement: 


Discuss the implications of setting the transfer cost at full cost plus. 


Solution 


There is an argument that the opportunity cost of transfer, in the 
absence of an intermediate market, is full cost. 


This assumes that, if the selling division decided against making any 
transfers at all, it would save all costs, both marginal and fixed costs, by 
shutting down. 


In the above example, the full cost for Division X of making component 
X8 is $7 ($5 variable plus $2 fixed). 


At this price, Division X would want to sell as many units as possible to 
Division Y, and Division Y would buy as many units as it could, subject 
to the limit on capacity or sales demand. 


However, although full cost represents the long-term opportunity cost to 
Division X of transferring units of X8, it is not an ideal transfer price. 


e Ata transfer price of $7, Division X would make $0 profit from each 
unit transferred. If output and sales are less than the budget of 
20,000, Division X would make a loss due to the under-absorbed 
fixed overhead. If output and sales are more than the budget of 
20,000, Division X would make a profit due to the over-absorbed 
fixed overhead. The only ways in which Division X could make a 
profit are therefore: 


— to hope that sales demand exceeds the budgeted volume, 
and/or 


— reduce its variable costs and fixed cost expenditures. 


. It is unlikely that the manager of Division X would be prepared to 
negotiate this price with Division Y, and a decision to set the 
transfer price at $7 would probably have to be made by head 
office. 


. If Division X is set up as a profit centre, a transfer price at full cost 
would not provide a fair way of measuring and assessing the 
division’s performance. 
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ing an optimal transfer 


The approach to finding an optimal (minimum) transfer price for decision- 
making (i.e. goal congruence) is to follow this general rule: 


Optimum Marginal cost Opportunity 
Transfer Price = of the selling + cost of selling 
division division 


. The marginal cost of the selling division may also be referred to as the 
variable cost. 


. The opportunity cost of the selling division is usually any lost contribution 
of the selling division from selling internally. 


This rule will also give you the minimum transfer price acceptable to the selling 
division. 

We can apply this general rule to three scenarios: 

Scenario 1: A perfect market for the intermediate product 


If the intermediate market is perfect, all suppliers to the market are able to sell 
all of their output at the prevailing market price. There are no restrictions on 
sales demand at that price, and no individual supplier dominates market supply. 


When a selling division has a perfect external market for its output, it is 
therefore able to: 


. sell all of its output on the external market at the market price, and 


. provided that it can sell at a price above its marginal cost, the only 
limitation on profitability from external sales is the output capacity of the 
division. 

Using the general rule, this means that the optimal (minimum) transfer price is: 


Optimum = Market Price t Any small 
Transfer Price adjustments 


In the exam the most common adjustment in the exam will arise from situations 
where the selling division incurs selling costs when selling externally, that won’t 
be incurred when selling internally (for example packaging or shipping costs). 


Using the market price is optimal for decision making as neither division is then 
tempted to buy or sell externally and, in this scenario, it is also fair from a 
performance management perspective. 
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Division A of the Robin Group makes a product A22, which it sells 
externally and to another division in the Group, Division B. Division B uses 
product A22 as a component in product B46, which it sells externally. 
There is a perfect external market for both A22 and B46. 


Costs and sales prices are as follows: 
Division A Division B 
Product A22 Product B46 


Variable production cost $12 per unit 
Variable selling cost in the external market $3 per unit 
Further variable costs $15 per unit 
Fixed costs $200,000 $300,000 
Sales price $20 per unit $45 per unit 


Division A can either sell product A22 externally for $20 to earn a 
contribution of $5 per unit ($20 — $12 — $3) or transfer the product 
internally to Division B to earn a contribution of $8 per unit ($20 — $12). 
The manager of Division A would prefer to sell to Division B because it is 
cheaper and more profitable. The lowest transfer price that Division A 
would accept is $17. 


$ 
External selling price 20 
External variable selling cost (3) 
Minimum transfer price (= market price) 17 


Division B can either buy product A22 from external suppliers at $20, or 
buy internally from Division A. If the transfer price exceeds $20, Division 
B will prefer to buy externally, in order to minimise its costs and so 
maximise its profit. 


Conclusions 


. There is a range of ideal transfer prices, between a minimum 
acceptable transfer price of $17 for Division A and a maximum 
acceptable transfer price of $20 for Division B. 


. If the transfer price is set between $17 and $20, each division 
would produce and sell up to its capacity. Each division would 
maximise its profit by making and selling as much as possible, and 
the total company profit would be maximised. Goal congruence 
would be achieved. 
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. In both Divisions A and B, the manager should be motivated to 
make and sell as much as possible, and to keep costs under 
control, in order to maximise profit. 


. This price would probably be negotiated freely between the 
managers of Divisions A and B without head office interference, 
allowing for autonomy of the divisional managers. 


. The performance of each profit centre would be measured on a fair 
basis. 


. If company policy is to encourage inter-divisional sales unless there 
is a good commercial reason for selling or buying externally, the 
two divisions should trade internally up to the output capacity of the 
lower-capacity division. 


It can be seen that there is a range of prices which will satisfy the 
general objectives of a transfer pricing system. 


Scenario 2: The selling division has spare capacity 


A situation might arise where a division has an intermediate market for its 
output, and also sells internally, but: 


. there is a limit to the amount that it can sell externally, and 

. it has spare capacity. 

In such a situation, the opportunity cost of transferring units internally would be 
nil, and the ideal transfer price would be based on cost, not the external market 
price. The opportunity cost of transferring units internally is nil because the 


selling division can meet external demand in full, and still have excess capacity 
for making inter-divisional sales. 


Using the general rule, this means that the optimal (minimum) transfer price is: 
Optimum Transfer Price = Marginal cost of the selling division 


Transferring at the marginal cost ensures optimal decision making as the selling 
division will be unlikely to purchase the intermediate good elsewhere for less 
than the marginal cost. However, the problem is that it is unlikely to be 'fair' to 
the supplying division when appraising the performance of the divisions, as all 
of the profit from the transferred units will be allocated to the buying division. 
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Alameda Ltd has two divisions, Division Alpha and Division Beta. 
Division Alpha makes widgets, which it can sell externally for $45 as well 
as internally to Division Beta. The marginal cost of making a widget is 
$30 per unit in Division Alpha, and the division has spare capacity. 


Division Beta turns widgets into another product, the bidget, at a 
marginal cost of $55 per unit. Division Beta can then sell bidgets 
externally for $120 per unit. External sales of widgets incur a variable 
distribution cost of $3 per unit: 


MCa = $30 MCb = $55 Sales Price: $120 


Division External 
Beta market 


Division 
Alpha 


($3) distribution 
costs 


Sell outside 
Sales price = $45 
Required: 
What is the optimal transfer price? 


Solution: 
The optimal transfer price is $30. 


Division A has spare capacity. It is already selling all it can to the 
external market, and can make extra widgets for B without losing 
external sales. Therefore, any transfer price must therefore cover A's 
marginal cost per unit, which is $30. 


Scenario 3: The selling division is at full capacity 


In this scenario, the selling division can’t satisfy the external demand for the 
intermediary product and therefore any internal sales would mean sacrificing an 
external sale. As a result, every internal sale results in a lost contribution on the 
external sale. 


Using the general rule this means that the optimal (minimum) transfer price is: 


Optimum Transfer = Marginal cost of + Shadow price (lost 
Price the selling division contribution) 


The shadow price is the opportunity cost of the lost contribution from the other 
product or it is the extra contribution that would be earned if more of the scarce 
resource were available. 
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This transfer price ensures optimal decision making because: 


if the transfer price is less than the maximum price the buying division is 
willing to pay, then the internal transfer will take place and this will benefit 
he company as a whole as the total contribution of the company will 
exceed the lost contribution of the selling division. 


if the transfer price is more than the maximum price that the buying 
division is willing to pay, then the contribution the selling department gets 
rom selling externally will exceed and benefit from the internal transfer. 


Alameda Ltd has two divisions, Division Alpha and Division Beta. 
Division Alpha makes widgets, which it can sell externally for $45 as well 
as internally to Division Beta. The marginal cost of making a widget is 
$30 per unit in Division Alpha, and the division has no spare capacity. 


Division Beta turns widgets into another product, the bidget, at a 
marginal cost of $55 per unit. Division Beta can then sell bidgets 
externally for $120 per unit. External sales of widgets incur a variable 
distribution cost of $3 per unit: 


MCa = $30 MCb = $55 Sales Price: $120 


Division External 
Beta market 


Division 
Alpha 


($3) distribution 
costs 


Sell outside 
Sales price = $45 


Required: 
What is the optimal transfer price? 
Solution: 


The optimal transfer price will be the lowest transfer price Division A will 
accept. 


Currently, Division A is making a contribution of ($45 — $3 — $30) = $12 
per item sold externally. As Division A has no spare capacity. Every unit 
A has to supply to B causes a loss of this $12 contribution. 


So the optimal transfer price is given by: 

Optimal transfer price = Marginal cost to A + lost contribution 
$30 + $12 
= $42 


The optimal transfer price is therefore $42. 
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LF] Test your understanding 7 — Opportunity cost approach 


A company operates two divisions, Able and Baker. Able manufactures 
two products, X and Y. Product X is sold to external customers for 
$42 per unit. The only outlet for product Y is Baker. 


Baker supplies an external market and can obtain its semi-finished 
supplies (product Y) from either Able or an external source. Baker 
currently has the opportunity to purchase product Y from an external 
supplier for $38 per unit. The capacity of division Able is measured in 
units of output, irrespective of whether product X, Y or a combination of 
both are being manufactured. 


The associated product costs are as follows: 


xX Y 

$ $ 
Variable costs per unit 32 35 
Fixed overheads per unit 5 5 
Total unit costs 37 40 


Required: 


Using the above information, advise on the determination of an 
appropriate transfer price for the sale of product Y from division Able to 
division Baker under the following conditions: 


(i) when division Able has spare capacity and limited external 
demand for product X 


(ii) when division Able is operating at full capacity with unsatisfied 
external demand for product X. 


qj Test your understanding 8 — Additional example 


Manuco company has been offered supplies of special ingredient Z at a 
transfer price of $15 per kg by Helpco company, which is part of the 
same group of companies. Helpco processes and sells special 
ingredient Z to customers external to the group at $15 per kg. Helpco 
bases its transfer price on full cost plus 25% profit mark-up. The full cost 
has been estimated as 75% variable and 25% fixed. Internal transfers to 
Manuco would enable $1.50 per kg of variable packing cost to be 
avoided. 
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Required: 
Discuss the transfer prices at which Helpco should offer to transfer 


special ingredient Z to Manuco in order that group profit maximising 
decisions are taken in each of the following situations: 


(i) Helpco has an external market for all its production of special 
ingredient Z at a selling price of $15 per kg. 


(ii) Helpco has production capacity for 9,000 kg of special ingredient Z. 
An external market is available for 6,000 kgs of material Z. 


(iii) Helpco has production capacity for 3,000 kg of special material Z. 
An alternative use for some of its spare production capacity exists. 
This alternative use is equivalent to 2,000 kg of special ingredient Z 
and would earn a contribution of $6,000. There is no external 
demand. 


Minimum and Maximum transfer prices 


Whilst we have considered a rule to find an optimal minimum transfer price so 
far, there is actually a range of possible optimal transfer prices that both the 
buying division and selling division will accept. The range is between the 
minimum and maximum transfer prices as given by the rules below: 


Minimum transfer price: 


As discussed above the selling division will only accept a transfer price that 
doesn't leave them worse off: 


Minimum Marginal cost Any lost 
Transfer Price = of the selling + contribution 
division 


Maximum transfer price: 


The buying division will also only accept a transfer price that won't leave them 
worse off. This is calculated as follows: 


Maximum = The lower of: The external purchase 
Transfer Price price (e.g. from an 
external supplier) 
AND 


The net marginal 
revenue of selling on 
the final product 


The net marginal revenue is calculated as: 


Net marginal = Finalsales — Additional 
revenue price variable costs 
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Division B manufactures product X, and sells it to external customers for 
$50. In order to manufacture product X, it needs component Y which it 
can either buy from an external supplier for $20, or buy it internally from 
division S. Once it has purchased the component, Division B incurs an 
additional $23 in variable costs before the final product is ready to sell. 


Required: 

What is the maximum transfer price Division B will accept? 

Solution: 

The maximum price Division B will pay for component Y is the lower of: 
. The external purchase price of component Y = $20, and 

e The net marginal revenue of selling product X = $50 — $23 = $27 


So division B will pay a maximum of $20. Any higher than this and they 
could make more profits from buying the component externally, so would 
not have any incentive to buy from Division S. 


LF] Test your understanding 9 — Transfer pricing 


(1) Frankie co has two divisions, A and B. Division A makes a 
component at a marginal cost of $30, which it can only sell to 
Division B. Division A has no other outlet for sales. Division B takes 
A’s component and turns it into a finished good, incurring its own 
cost of $55 per unit and selling it externally at $120. 


Which ONE of the following statements is true? 


A The minimum TP that Division A will accept from Division B is 
$ 30, the maximum TP that Division B will pay is $60 and the 
company makes a negative contribution. 


B The minimum TP that Division A will accept from B is $ 30, 
the maximum TP that B will pay is $65 and the company 
makes a negative contribution. 


C — The minimum TP that Division A will accept from B is $ 30, 
the maximum TP that B will pay is $65 and the company 
makes a positive contribution. 


D The minimum TP that Division A will accept from B is $ 30, 
the maximum TP that B will pay is $55 and the company 
makes a positive contribution. 
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(2) 


(3) 


Division A has decided it wants to maximise its own profits by 
selling externally at a price of $45 to Customer Co, after incurring 
distribution costs on external sales of $3 per unit. As before, 
Division A can also sell internally to Division B. 


Which of the following statements are correct? 


(1) 
(2) 


D 


The net sales price per unit Division A gets externally is $42. 
$65 is the maximum transfer price B will pay. 


If working at full capacity, $42 is the lowest transfer price 
Division A will accept. 


If there is spare capacity in Division A, $30 is the lowest 
transfer price Division A will accept. 


Statements (2) and (3) only 

Statements (1), (2) and (4) only 

Statements (1), (3) and (4) only 
) 


Statements (1), (2), (3) and (4) 


Division A operates at full capacity and sells all its components for 
$45 to Customer Co, after incurring distribution costs on external 
sales of $3 per unit. An external supplier, Third Co, has offered to 
supply Division B for $40 per unit. 


What should each division do to maximise company 


profitability? 

A Division A should not produce the component for Division B 
and keep all its units for external sales. 

B Division A should redirect some of its external sales towards 
Division B and sell to Division B at price between $30 and 
$40. 

C Division A should not produce at all and all supplies to 
Division B should be externally sourced from Third Co. 

D Division A should try and sell all its components to Division B 


for $42. 
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(4) Division A operates at full capacity and sells all its components for 
$45 to Customer Co, after incurring distribution costs on external 
sales of $3 per unit. Third Co, the original external supplier to 
Division B, has now gone out of business but Fourth Co, another 
external supplier, has offered to supply Division B for $29 per unit. 


What should Frankie Co do to maximise company 
profitability? 


A Division A should not produce the component for Division B 
and keep all its units for external sales. 


B Division A should redirect some of its external sales towards 
Division B and sell to Division B at price between $30 and 
$40. 


C Division A should not produce at all and all supplies should be 
externally sourced from Fourth Co. 


D Division A should try and sell all its components to Division B 
for $42. 


(5) Which of the following statements regarding the objectives of 
a transfer pricing system are correct? 


(1) A transfer pricing system should encourage output at an 
organisation-wide profit-maximising level. 


(2) A transfer pricing system should encourage divisions to make 
autonomous decisions. 


(3) A transfer pricing system should encourage dysfunctional 
decision making. 


Statement (2) only 
Only statements (1) and (3) 
Only statements (1) and (2) 


D O WU S 


All statements 
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3 Chapter summary 


DIVISIONAL PERFORMANCE 
MEASUREMENT AND 
TRANSFER PRICING 


DIVISIONAL TRANSFER 


PRICING 


PERFORMANCE 
MEASUREMENT 


=, 
e ROI=EBIT/CE x e Objectives 
100% e General rule = 
e RI = EBIT- notional variable cost 
interest 


+ opportunity 
cost 
e Market prices 
* Cost based 


Notional interest = 
CE x cost of capital 
Dysfunctional 
behaviour 


= conflict with = vee 
NPV in the cos 
short-term - full cost 

— manipulation of ¢ Dysfunctional 
profit/CE behaviour. 

e Alternative 
performance 
measures: 


variances, ratios, 
non-quantitative 
measures. 
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Test your understanding answers 


7] Test your understanding 1 — ROI calculation 


ROI might be measured as: $28,000/$142,000 = 19.7%. 


However, suppose that the centre manager has no responsibility 
for debt collection. In this situation, it could be argued that the 
centre manager is not responsible for trade receivables, and the 
centre’s CE should be $112,000. If this assumption is used, ROI 
would be $28,000/$112,000 = 25.0%. 


7] Test your understanding 2 — Disadvantages of ROI 


(b) 


(a) 

Division A Division B 
$000 $000 

Old ROI 90/300 10/100 
= 30% = 10% 

New ROI (90 + 20)/(300 + 100) (10+ 12)/(100 + 100) 
= 27.5% =11% 

Will manager want to 

accept project? No Yes 


The manager of Division A will not want to accept the project as it 
lowers her ROI from 30% to 27.5%. The manager of Division B will 
like the new project as it will increase their ROI from 10% to 11%. 
Although the 11% is bad, it is better than before. 


Looking at the whole situation from the group point of view, we are 
in the ridiculous position that the group has been offered two 
projects, both costing $100,000. One project gives a profit of 
$20,000 and the other $12,000. Left to their own devices then the 
managers would end up accepting the project giving only $12,000. 
This is because ROI is a defective decision-making method and 
does not guarantee that the correct decision will be made. 
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Test your understanding 3 — RI calculation 


If performance is measured by RI, the RI for the period is: 


$ 
Profit before interest and tax 160,000 
Notional interest (12% x $800,000) (96,000) 
RI 64,000 


(Note: Capital employed is not available in this question and therefore 
net assets should be used as a substitute value). 


Investment centre managers who make investment decisions on the 
basis of short-term performance will want to undertake any investments 
that add to RI, i.e. if the RI is positive. 


Test your understanding 4 — ROI vs RI 


(a) RO 
Without the With the 
investment investment 
Profit $160,000 $175,000 
Capital employed $800,000 $900,000 
RO 20.0% 19.4% 


ROI would be lower; therefore the centre manager will not want to 
make the investment, since their performance will be judged as 
having deteriorated. However, this results in dysfunctional 
behaviour since the company's target is only 12%. 


(b) RI 


Without the With the 
investment investment 
$ $ 
Profit 160,000 175,000 
Notional ($800,000 x (96,000) ($900,000 (108,000) 
interest 12%) x 12%) 
RI 64,000 67,000 


The investment centre manager will want to undertake the 
investment because it will increase RI. This is the correct decision 
for the company since RI increases by $3,000 as a result of the 
investment. 
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qj Test your understanding 5 


Problems may include: 


. Divisions may operate in different environments. A division earning 
a ROI of 10% when the industry average is 7% may be considered 
to be performing better than a division earning a ROI of 12% when 
the industry average is 15%. 


. The transfer pricing policy may distort divisional performance. 


. Divisions may have assets of different ages. A division earning a 
high ROI may do so because assets are old and fully depreciated. 
This may give a poor indication of future potential performance. 


. There may be difficulties comparing divisions with different 
accounting policies (e.g. depreciation). 


. Evaluating performance on the basis of a few indicators may lead 
to manipulation of data. A wider range of indicators may be 
preferable which include non-financial measures. It may be difficult 
to find non-financial indicators which can easily be compared if 
divisions operate in different environments. 


qj Test your understanding 6 — Full cost and marginal cost 
(a) 


Division A ($) Division B ($) Total ($) 


Sales: 
- internal 10,000 x $17.60 n/a 176,000 
(W1) = 176,000 
- external n/a 10,000 x $35 350,000 
= 350,000 
Costs: 
— transfer costs n/a (176,000) (176,000) 
(as above) 
— variable costs 10,000 x $10 10,000 x $5 
= (100,000) = (50,000) (150,000) 
— fixed costs (60,000) (30,000) (90,000) 
Profit 16,000 94,000 110,000 
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(b) 


Sales: 
- internal 


— external 


Costs: 
— transfer costs 


— variable costs 
— fixed costs 


Profit/(loss) 


Working 1 


Material cost per unit 


Other variable costs per unit 
Fixed cost per unit ($60,000 + 10,000) 


Full cost 
Plus 10% profit 


Transfer price = full cost + 10% 


Working 2 


Material cost per unit 


Other variable costs per unit 


Total variable cost 
Plus 10% profit 


Transfer price = marginal cost + 10% 


Division A ($) Division B ($) Total ($) 
10,000 x $11 n/a 110,000 
(W2) = 110,000 
n/a 10,000 x $35 350,000 
= 350,000 
n/a (110,000) (as (110,000) 
above) 
10,000 x $10 10,000 x $5 
= (100,000) = (50,000) (150,000) 
(60,000) (30,000) (90,000) 
(50,000) 160,000 110,000 
$ 
8 
2 
6 
16 
1.60 
17.60 
$ 
8 
2 
10 
1 
11 
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(c) - Division A would prefer the transfer price to be set at full cost 
plus 10%. This would give them a budgeted profit of $16,000, 
compared to a loss of $50,000 when the marginal cost 
ransfer price is used. 


- Division B would prefer the transfer price to be set at variable 
cost + 10%. This gives them a profit of $160,000 compared 
with a profit of $94,000 if the full cost transfer price is used. 


— There is a natural conflict between the divisions and the 
ransfer price would have to be negotiated to ensure that each 
division views it as being fair. 


— The company as a whole will be indifferent to the transfer 
price. There is no external market for Division A's goods and 
he profit will be $110,000 regardless of the transfer price set. 


7] Test your understanding 7 — Opportunity cost approach 


(i) The transfer price should be set between $35 and $38. Able has 
spare capacity, therefore the marginal costs to the group of Able 
making a unit is $35. If the price is set above $38, Baker will be 
encouraged to buy outside the group, decreasing group profit by 
$3 per unit. 


(ii) If Able supplies Baker with a unit of Y, it will cost $35 and they 
(both Able and the group) will lose $10 contribution from X ($42 
sales — $32 variable cost). So long as the bought-in external price 
of Y to Baker is less than $45, Baker should buy from that external 
source. The transfer price should therefore be set at $45. 


LF] Test your understanding 8 — Additional example 


(i) | Since Helpco has an external market, which is the opportunity 
foregone, the relevant transfer price would be the external selling 
price of $15 per kg. This will be adjusted to allow for the $1.50 per 
kg avoided on internal transfers due to packing costs not required. 


The transfer price offered by Helpco should be $15 — $1.50 = 
$13.50 per kg. 


(ii) In this situation Helpco has no alternative opportunity for 3,000 kg 
of its special ingredient Z. It should, therefore, offer to transfer this 
quantity at marginal cost. This is variable cost less packing costs 
avoided = $9 (W1) — $1.50 = $7.50 per kg. 


Working 1: Total cost = $15 x 80% = $12, Variable cost = $12 x 
75% = $9. 


If Manuco require more than 3,000 kgs the transfer price should be 
set at the adjusted selling price of $13.50 per kg as in (i) above. 
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(iii) 


Helpco Co has an alternative use for some of its production 
capacity, which will yield a contribution equivalent to $3 per kg of 
special ingredient Z ($6,000/2,000 kg). The balance of its square 
capacity (1,000 kg) has no opportunity cost and should still be 
offered at marginal cost. 


Helpco should offer to transfer: 


2,000 kg at $7.50 + $3 = $10.50 per kg; 1,000 kg at $7.50 per kg 
(= MC). 


Test your understanding 9 — Transfer Pricing 


(1) 


(2) 


(3) 


(4) 


(5) 


c 

Contribution = B's sales price - MCa — MCp 
Contribution = 120 — 30 — 55 

Contribution = 35 

The minimum TP that A will accept is MCa = $30 


The maximum TP that B will pay is B's sales price — MC» = $120 — 
$55 = $65 


D 
A's net sales price is sales price $45 — selling costs $3 = $42 


The maximum transfer price B will pay is B's sales price — MC» = 
$120 — $55 = $65. 


If A is at full capacity, every unit A has to supply to B causes a loss 
of external net revenue. Therefore, the TP must be at least $42 to 
compensate A and the company for its lost net revenue. If A has 
spare capacity, it is already selling all it can to the outside market 
and can make extra goods for B without losing external sales. 
Therefore, any TP must therefore cover MCa = $30. 


A 


Division A sells externally for net $42. Division B buys externally for 
$40, and no internal transfers should take place. 


c 


From a purely financial perspective, Division A should not produce 
the product as the external supplier can undercut MCa. All supplies 
should be externally sourced for $29 per unit and sold by 

Frankie Co for a net $42, or incur MC» and then be sold for $120. 


c 
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measurement in not-for- 
profit organisations and 
the public sector 


Chapter learning objectives 


Upon completion of this chapter you will be able to: 


Comment on the problems of having non-quantifiable 
objectives in performance management. 


Comment on the problems of having multiple objectives in 
not-for-profit organisations and the public sector. 


Explain how performance could be measured in not-for-profit 
organisations and the public sector. 


Explain Value for Money (VFM) as the public sector 
objective, and how the 3Es can be used to achieve VFM. 


One of the PER performance objectives 
(PO14) is to measure and assess 
departmental and business performance. 


Working through this chapter should help you 
understand how to demonstrate that objective. 
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NOT-FOR-PROFIT 
ORGANISATIONS 
OBJECTIVES 


1 The problem of non-quantifiable objectives 


The not-for-profit (NFP) sector and the public sector incorporate a diverse range 
of operations, including national government, local government, charities, 
executive agencies, trusts and so on. The critical thing about such operations is 
that they are not motivated by a desire to maximise profit. 


Many, if not all, of the benefits arising from expenditure by these bodies are 
non-quantifiable (certainly not in monetary terms, e.g. social welfare). The same 
can be true of costs. So any cost/benefit analysis is necessarily quite 
judgemental, i.e. social benefits versus social costs as well as financial benefits 
versus financial costs. The danger is that if benefits cannot be quantified, then 
they might be ignored. 


Another problem is that these organisations often do not generate revenue but 
simply have a fixed budget for spending within which they have to keep (i.e. a 
capital rationing problem). Value for money (‘VFM’) is often quoted as an 
objective here but it does not get round the problem of measuring ‘value’. 


A hospital might use a cheaper cleaning firm because of difficulties 
evaluating how well the cleaning is being done. This may create 
problems in many areas: 


. It may indirectly lead to the spread of infection which is costly to 
eliminate. 


. Nursing staff may become demotivated as they are unable to carry 
out their own work effectively. 


. The general public may lose confidence in the quality of the 
service. 
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7] Test your understanding 1 


Discuss how a hospital should determine whether to allocate 
limited surgical resources to expensive organ transplants or to 
more routine hip/knee joint replacements. 


2 Performance measurement in not-for-profit organisations and 
the public sector 


Not-for-profit organisations and the public sector may have some non- 
quantifiable objectives but that fact does not exempt them from the need to plan 
and control their activities. 


Fel 


A university is an example of a non-profit making organisation. The 
performance of this not-for-profit organisation must be assessed. 
Measures include: 


University overall: 

. overall costs compared with budget 

. numbers of students 

. amount of research funding received 

. proportion of successful students (by grade) 


. quality of teaching — as measured by student and inspector 
assessments 


. number of publications by staff. 


Individual department or faculty: 

. cost per student 

. cost per examination pass 

. staff/student ratios 

. students per class 

. number of teaching hours per member of staff 


. availability of learning resources, e.g. personal computer (PC) per 
student ratio 


. number of library books per student 


. average age of library books. 
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qj Test your understanding 2 


St Alice’s Hospice is a charity which collects funds and donations and 
utilises these in the care of terminally ill patients. The governing body 
has set the manager three performance objectives for the three months 
to 30 June 20X7: 


. to achieve a level of donations of $150,000 

. to keep administration costs to no more than 8% of donations 
. to achieve 80% of respite care requested from the community. 
Actual results were as follows: 


April May June 
Donations($) 35,000 65,000 55,000 
Administration costs ($) 2,450 5,850 4,400 
Respite care requests (days) 560 570 600 
Respite care provided (days) 392 430 510 


Prepare a statement to assist the manager in evaluating 
performance against objectives and comment on performance. 


3 The problem of multiple objectives 


The primary objective in not-for-profit and public sector organisations is not to 
make money, but to benefit prescribed groups of people. As with any 
organisations, NFPs will use a mixture of financial and non-financial objectives. 


Multiple stakeholders in not-for-profit organisations give rise to multiple 
objectives. As a result, there is a need to prioritise objectives or to make 
compromises between objectives. With NFPs the non-financial objectives are 
often more important and more complex, because of the following: 


. Most key objectives are very difficult to quantify, especially in financial 
terms e.g. quality of care given to patients in a hospital 


. Multiple and conflicting objectives are more common in NFPs, e.g. quality 
of patient care versus the number of patients treated. 


538 KAPLAN PUBLISHING 


yA 


Chapter 15 


A hospital will have a number of different groups of stakeholders, each 
with their own objectives. For example: 


. Employees will seek a high level of job satisfaction. They will also 
aim to achieve a good work-life balance and this may result in a 
desire to work more regular daytime hours. 


. Patients will want to be seen quickly and will demand a high level 
of care. 


There is potential conflict between the objectives of the two stakeholder 
groups. For example, if hospital staff only work regular daytime hours 
then patients may have to wait a long time if they come to the hospital 
outside of these hours and the standard of patient care will fall 
dramatically at certain times of the day, if most staff only work regular 
hours. 


The hospital must prioritise the needs of the different stakeholder 
groups. In this case, the standard of patient care would be prioritised 
above giving staff the regular daytime working hours that they would 
prefer. However, in order to maintain staff morale an element of 
compromise should also be used. For example, staff may have to work 
shifts but may be given generous holidays allowances or other rewards 
instead. 


LF) Test your understanding 3 


Describe the different groups of stakeholders in an international 
famine relief charity. Explain how the charity may have conflicting 
objectives and the impact this may have on the effective operation 
of the organisation. 


4 Value for money (VFM) 


A common method of assessing public sector performance is to assess value 
for money (VFM). This comprises three elements: 


LO} Economy - an input measure. Are the resources used the cheapest 
possible for the quality required? 


Efficiency — here we link inputs with outputs. Is the maximum output 
being achieved from the resources used? 


Effectiveness — an output measure looking at whether objectives are 
being met. 
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Value for money in a university would comprise the three element of: 


Economy - this is about balancing the cost with the quality of the 
resources. Therefore, it will review areas such as the cost of books, 
computers and teaching compared with the quality of these resources. 
It recognises that the organisation must consider its expenditure but 
should not simply aim to minimise costs. e.g. low cost but poor quality 
teaching or books will hinder student performance and will damage the 
reputation of the university. 


Efficiency — this focuses on the efficient use of any resources acquired. 
For example: 


. How often are the library books that are bought by the university 
taken out on loan by students? 


. What is the utilisation of IT resources? 


. What % of their working time do lecturers spend teaching or 
researching? 


Effectiveness — this measures the achievement of the organisation's 
objectives. For example, the university could have the following two 
stated objectives: 


. Objective 1: to improve student graduation rates 


. Objective 2: to provide facilities that support educational programs 
and enable students to develop profession specific skills. 


These two objectives could be measured by: 
. The % of students achieving a target grade (objective 1) 


. The % of graduates who find full time employment within 6 months 
of graduating (objective 2). 
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qj Test your understanding 4 


A local authority may have ‘maintaining an acceptable quality of life for 
elderly residents’ as one of its objectives. It has several means by which 
it may achieve this objective, including: 


. providing ‘meals on wheels’ (Social Services Department) 
. providing a mobile library (Libraries Department) 


. maintaining access to and facilities in local parks 
(Parks Department) 


. providing police support to the elderly at home (Police Department) 
. providing nursing homes (Housing Department). 
Required: 


Explain how the local authority would determine whether the service was 
effective in providing VFM. 
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5 Chapter summary 


NOT-FOR-PROFIT 
ORGANISATIONS 


PERFORMANCE 


Non-quantifiable e Use of performance 
(social costs versus indicators 
social benefits) ° VFM 


Multiple - economy 


Subject to political - efficiency 
change - effectiveness. 
Achievable in different 

ways. 
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Test your understanding answers 


7] Test your understanding 1 


A hospital may have many specific quantifiable objectives such as a 
minimum waiting time for treatment but may also have non-quantifiable 
objectives such as improving general healthcare in the area. 


The question of deciding priority between different kinds of treatment 
cannot simply be determined by comparing measurable cost data as 
there would be many social costs/benefits to consider. By carrying out 
expensive transplant surgery this may directly benefit relatively few 
patients but would be life-saving. It might improve knowledge of surgical 
techniques and life-threatening conditions which could be used to detect 
and prevent illness in the future. Hip/knee replacements may give 
mobility to many people who would otherwise be totally reliant on carers. 


It may be impossible for a hospital to decide priorities on financial 
grounds. 


LF] Test your understanding 2 


April May June 


Administration costs as a % of donations 7% 9% 8% 
Target 8% 8% 8% 
Respite care provided 70% 75.4% 85% 


Total donations received have exceeded the target for the period. There 
is no discernible trend and it is possible that there were special fund- 
raising activities in May which generated greater income. Administration 
costs have been within the target of 8% in April and June but exceeded 
the target in May. More information is needed to establish why this 
occurred. There has been a steady improvement in the level of respite 
care provided and in June the target was exceeded. 
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Test your understanding 3 


The stakeholders will include donors, people needing aid, voluntary staff, 
paid staff, the governments of the countries granting and receiving aid. 


There may be conflicting objectives. Donors and people needing aid will 
want all of the funds to be spent on famine relief. Management staff may 
require a percentage of the funds to be spent on administration and 
promotion in order to safeguard the long-term future of the charity. 


Donors may have their own views on how donations should be spent 
which conflict with management staff. 


The charity may wish to distribute aid according to perceived need. 
Governments in receiving countries may have political reasons for 
distorting information relating to need. 


These conflicts may make it difficult to set clear objectives on which all 
stakeholders agree. 


Test your understanding 4 


All of these departmental activities contribute to achievement of the 
objective. The problem is to find the optimum combination of spending 
for each of the departments. 


. Many elderly people continue to live in their own homes, but are 
just on the threshold of requiring accommodation in a nursing 
home. A small cutback in spending in one area (e.g. the withdrawal 
of a mobile library) may push a lot of elderly people over that 
threshold. There is then an enormous demand for extra spending 
by the Housing Department. Nursing home accommodation is an 
expensive last resort in caring for the elderly. 


. An occasional visit by a care worker or a police officer may enable 
many elderly people to stay in their own homes for much longer 
than would otherwise be the case. 


The key to effectiveness is in finding an optimum pattern of spending to 
achieve a given objective. 
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technology skills 


This chapter contains an overview of the employability and 
technology skills syllabus area. This is relevant for all ACCA 


Applied Skills (except LW) and Strategic Professional exams. 
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1 Purpose of chapter 


This chapter explains the content included within the employability and 
technology skills syllabus area. A similar syllabus area is included in all Applied 
Skills (except LW) and Strategic Professional level syllabi. 


ACCA exams utilise software and technology similar to those used in the 
modern workplace. By studying ACCA exams, candidates will be equipped with 
both technical syllabus knowledge and practical, applied software skills. The 
employability and technology skills syllabus area is included within the syllabus 
to acknowledge this acquired skillset. 


2 Content of the employability and technology skills syllabus area 


The employability and technology skills syllabus area is outlined in the syllabus 
and study guide. It consists of the following: 


(1) Use computer technology to efficiently access and manipulate relevant 
information. 


(2) Work on relevant response options, using available functions and 
echnology, as would be required in the workplace. 


(3) Navigate windows and computer screens to create and amend responses 
o exam requirements, using the appropriate tools. 


(4) Present data and information effectively, using the appropriate tools. 


By using a computer-based examination (CBE), the ACCA has enabled the use 
of word processing, spreadsheet, screen navigation and data processing 
functionalities to become part of their assessment range. This replicates the 
skills used in the modern workplace, whether in accounting practice, in industry 
or outside of accountancy altogether. 


Whilst sitting an exam, candidates will be using the functionality of the CBE 
software in a variety of ways e.g. to prioritise information within the question 
data provided, to organise and present their answers in a manageable fashion, 
to use shortcuts and software functionality to increase efficiency. Skills garnered 
in the workplace can be used in the examination and vice versa. 


This reflects that exams offered at Applied Skills and Strategic Professional are 
designed to be relevant and accessible to all students. The delivery mode and 
assessment types require students to demonstrate similar skills to those 
required in the modern workplace. Offering computer-based exams (CBE) at all 
levels gives students the opportunity to focus on the application of knowledge to 
scenarios, using a range of tools — spreadsheets, word processing and 
presentations. This not only allows students to demonstrate their technical and 
professional skills, but also their use of the technology relevant to the modern 
workplace. CBEs, therefore, offers the candidate an examination delivery 
method that allows them to demonstrate their knowledge and skills with the 
technology they are most familiar with, in the classroom or at work. 
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3 CBE support and the ACCA Exam Practice Platform 


ACCA candidates can access the ACCA’s Exam Practice Platform to practice 
attempting questions using the CBE software. It is imperative that candidates 
are familiar with the software before attempting the exam. 


The link to the PM Exam Practice Platform access gateway can be found here: 
https://bit.ly/2VOZo03M 
This requires a MyACCA login to access the platform. 


Support, access to other papers, tutorial videos and CBE advice can be found 
here: 


https://bit.ly/2IIBV6Y 


4 Contents of the CBE and Exam Practice Platform 


On entering the Exam Practice Platform, candidates will access their 
dashboard, as follows: 


ee 
f 


Advanced Audie & Assurance + 


Va 


Candidates should click their appropriate exam in the right hand side menu. 
There they will be able to ‘assign’ content to their workspace. Candidates can 
assign a blank workspace or ACCA official resources (which include past 
examinations presented using the CBE software for the candidates to attempt) 
to their workspace. 
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This will be added to the candidate’s ‘Self-Assigned Material’ listing as below: 


Self-Assigned Material Blank Workspace - 


TE alank Workepace 


SBR-UK Past Exams "a 


Past Exame - 


Blank Workspaces 
soe E BRANT Decembera 


E sormen [P 


When working within the assignment the candidate will use response options to 
provide their answer. 


The Response Options are where the candidate will attempt their answers. 


There are up to three types of response option provided, dependent upon the 
specific syllabus a candidate is studying. Not every option will appear in each 
exam. Check the exam practice platform for examples of the responses that are 
commonplace within your exam. 


The response options are: 
. the word processor, 
. the spreadsheet, and 
. the slides. 


The candidate must determine which of the response options is the most 
suitable for their specific answer. 


These replicate the functionality of widely used software packages. The ACCA 
has developed this software, for use during home question practice and under 
exam conditions, to replicate the practical skill sets and work-based behaviours 
adopted by various industries throughout the world. By studying the ACCA 
qualification, candidates will improve, not only on their technical knowledge and 
understanding, but also on skills applied on a daily basis within their work 
environments. Candidates should practise questions using the CBE platform to 
ensure they are familiar with the various functions available within their specific 
examination. 
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Word Processor 


The word processor response option, when relevant, will appear as follows: 
[E] Word Processor [E] a 


D\% OH 9 e)Q\B IY s)\% ¢\r 


Paragraph v | ERY = 


This resource has the following advantages and disadvantages: 


Advantages Disadvantages 


It is easier to continue typing without | It cannot automatically perform 
entering new cells or becoming calculations 
concerned about cell width 


Answers can be more easily split into | Numerical tables can be difficult to 
paragraphs to make them more label and align 
visually appealing and easier to mark 


Bullet points can be used to present 
lists 


Text can be easily aligned and 
justified 


Superscript and subscript can be 
easily added to express terms such 
as 4°, for example 


It is, therefore, best suited to discursive answers where candidates are asked, 
for example, to discuss, analyse or evaluate issues from a scenario or 
calculation. 


The word processing software application could be used in the workplace within 
the writing of meeting agendas, meeting minutes, external letters, marketing 
output, briefings, audit reports, textbooks and instructional documentation. 
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The spreadsheet response option, when relevant, will appear as follows: 


Edit Format 


a] $][=][e] s » | 100% v 


a a= = = rle] [e] 


u 
n d 
I 4P MI] Shoot m: i » 


The spreadsheet software uses the same functionality as other commonly used 
spreadsheet software. Basic formulae functionality, such as SUM, power 
functions (e.g. SQRT) and the use of brackets are all reproduced within the 
ACCA software. Candidates are advised to practise questions using the 
software so that they are familiar with the functions available and how they can 
be utilised to the candidate’s advantage through improved efficiency. 
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This resource has the following advantages and disadvantages: 


Advantages 


Disadvantages 


This can quickly and easily perform 
calculations (e.g. using sums for 
totals or formulae for calculations) 


Text will carry over beyond one cell 
and may go across and beyond the 
page width making answers difficult 
to follow (and mark) 


Data within tables can be easily 
aligned 


Bullet points are difficult to use 


Shortcut icons can be used to quickly 
round figures, change numbers to 
percentages etc. 


Tables can easily and quickly be 
copied when calculations need to be 
reperformed (e.g. for sensitivity 
analysis, tax calculations for more 
than one person, financial statements 
for more than one company etc.) 


Column width can be adjusted to 
label length 


It is, therefore, best suited for performing calculations within the examination 
e.g. NPVs, tax computations, goodwill calculations. 


Spreadsheet software is ubiquitous in the modern workplace. It has the capacity 
to record, store and organise huge swathes of data and information relating to 


all aspects of a business. Examples of only a few of its possible practical 
applications include the preparation of management and financial accounts, 
operational controls and record-keeping e.g. expense claims, data analytics, 
project appraisals, sample size selection and tax computations. 
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The slides response option, when relevant, will appear as follows: 


Speaker Notes 1 


OxGO8s5ertQebiuvs x L 


reap iv FS 28 a 
Side 2 
OxOG56re Qerus%wv Ek 
reps Ex FEBS : aa 


This resource has the following advantages and disadvantages: 


Advantages Disadvantages 

Key messages are easier to see There is limited space and ability to 
contain detail outside of the speaker 
notes 

Tables can be easily added It cannot automatically perform 
calculations 


Speaker notes can be added for the 
detail 


Bullet points can be used to provide 
lists 


Titles can be given more prominence 
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This is best suited for requirements that ask for presentations. This is not a 
common response option and is not applicable to most ACCA exams. Expect to 
see it within SBL. 


The simple, aesthetically pleasing visual information provided by slide software 
is effectively used in the workplace when material is required to be shared with 
a wider audience. Slide software will be used during sales pitches, job 
interviews, presentations, keynote speeches and product launches. 


5 Chapter summary 


The CBE software will replicate the work that is performed by accountants in a 
typical workplace. It will be used across the syllabus to support a candidate's 
answer by providing suitable response options for different types of answers. 


These response options will be most suitable in the following instances (when 
available): 


. For discursive answers: it is best to use the word processing option 
. For calculations: it is best to use the spreadsheet option 


. For presentations: it is best to use the slides option. 
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